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Electrical  Trade  with  the  Orient 

The  dawn  of  the  new  decade  has  brought  into  the  full  high-light  of  world  attention  the  populous 
lands  bordering  on  the  Pacific  Ocean.  In  our  own  country,  there  has  never  been  an  era  in  which 
the  Pacific  Coast  region  has  played  so  important  a  part  in  framing  national  and  international  pol¬ 
icies.  Typical  of  the  widespread  interest  throughout  the  United  States  in  the  problems  of  the  Pacific 
was  the  holding  of  the  Seventh  National  Foreign  Trade  Convention  this  year  in  San  Francisco — the 
largest  and  most  representative  gathering  of  its  kind  yet  held. 

A  growing  realization  of  the  important  part  the  Pacific  is  to  play  in  the  destiny  of  America  is  every¬ 
where  apparent.  Recent  financial  and  diplomatic  missions,  highly  gratifying  in  their  results,  have  gone 
forth  to  the  Orient — and  their  full  measure  of  success  may  be  attributed  to  the  character  of  their  per¬ 
sonnel,  including  such  men  as  Frank  A.  Vanderlip,  Thomas  W.  Lamont  and  Benjamin  Ide  Wheeler. 
This  July  a  special  Congressional  party  is  to  go  out  to  the  Orient  to  get  in  touch  with  the  affairs  of 
the  Pacific. 

Attention  is  directed  particularly  to  China.  The  possibilities  of  future  trade  between  China  and  Amer¬ 
ica  are  so  vast  as  scarcely  to  ^  guessed  at.  Our  $100,000,000  gained  yearly  through  export  sales  to 
China  amount  to  little  more  than  beggar’s  pence  in  comparison  to  the  sum  which  will  be  aggregated 
before  the  century  is  half  over.  If  we  can  only  sell  each  human  in  China  an  additional  25  cents’  worth 
of  goods  during  the  year,  we  will  thereby  double  our  present  export  trade  with  that  country! 

According  to  the  latest  available  figures,  of  electrical  materials  and  fittings  imported  into  China,  only 
20%  came  from  the  United  States.  Surely  such  a  paltry  percentage  can  be  bettered  by  a  systematic 
cultivation  of  this  great  trade  field.  China  is  beginning  to  manufacture  electrical  goods  on  her  own 
account — especially  mazda  lamps — but  there  will  always  be  a  magnificent  market  there  for  many  types 
of  electrical  machinery  and  appliances  made  in  America.  That  American  manufacturers  are  fully  alive 
to  the  part  they  must  play  in  the  electrical  development  of  the  Orient  is  indicated  by  the  recent  trips 
across  the  Pacific  of  such  men  as  H.  M.  Herr  and  L.  H.  Osborn  of  the  Westinghouse  Electric  and  Man¬ 
ufacturing  Company,  and  A.  W.  Jones,  Manager  of  the  Far  Eastern  Division,  International  General 
Electric  Company. 

America’s  share  in  the  expanding  piosperity  of  Pan-Pacific  lands  is  likely  to  be  great.  It  will  be  great 
in  proportion  to  the  energy  and  wisdom  displayed  by  American  world  traders  in  the  conduct  of  their 
sweeping  sales  campaign. 


uniiiiiiiiiiiiiiffliii 


With  the  exhaustion  of  our  present  supply  of 
fuel  oil  a  problem  that  must  be  considered  for  solu¬ 
tion  in  the  not  distant  future 
The  Reward  in  the  minds  of  the  engineers 

for  Efficiency  is  that  of  getting  the  most  out 
of  the  supply  of  fuel  oil  while  it 
lasts  by  increasing  the  efficiency  of  oil  buniing  plants 
to  the  utmost. 

Along  these  lines  the  gas  industry,  which  uses 
4,800,000  barrels  of  crude  oil  per  year  in  California 
with  an  approximate  increase  of  10%  each  year,  is 
about  to  conduct  a  series  of  practical  experiments 
at  Santa  Barbara  and  San  Jose  with  the  two  most 
common  types  of  gas  generators,  to  try  to  find  the 
most  efficient  gas;  that  is  to  find  a  gas  which  can 
l)e  made  most  economically  and  at  the  same  time  will 
contain  sufficient  B.t.u.  value  per  cubic  foot  to  insure 
the  consumer  an  efficient  fuel  with  the  type  of  burner 
now  used. 


During  the  war  England  was  threatened  with  a 
coal  shortage,  and  to  conserve  this  fuel  the  gas  man¬ 
ufacturers  produced  a  gas  that  was  low  in  heat  value 
but  which  produced  great  quantities  of  benzole  and 
tuolene,  both  of  w'hich  were  in  great  demand  by  the 
munition  works.  About  twice  as  much  of  this  low 
grade  gas  was  produced  from  a  ton  of  coal  as  had 
been  done  in  the  pre-war  days,  and  in  spite  of  the 
reduction  of  B.t.u.  value  the  gas  was  found  to  be 
only  slightly  less  efficient. 

With  this  in  mind  these  experimental  stations 
will  strive  to  find  under  what  conditions  the  most 
gas  can  be  produced  from  a  barrel  of  oil  and  an 
efficiency  curve  of  gases  of  varying  B.t.u.  value  with 
the  present  type  of  burners.  With  these  two  ques¬ 
tions  settled  it  will  be  an  easy  matter  to  find  the 
most  efficient  gas  that  can  be  produced  from  the 
least  oil. 
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Electrical  and  mechanical  engineers,  who  in  the 
steam  power  plants  of  the  West  bum  over  three 
times  as  much  oil  as  the  gas  engineers,  should  by 
experiment  and  constant  study  strive  to  increase  the 
efficiency  of  the  steam  power  plants  and  help  out  in 
this  work  of  conserving  one  of  the  greatest  of  our 
natural  resources,  and  one  which  is  fast  being 
exhausted.  This  is  the  age  of  efficiency  and  inven¬ 
tion,  and  there  is  a  great  field  for  the  investigation 
of  the  efficient  handling  of  an  oil  burning  power 
plant. 

At  the  recent  N.  E.  L.  A.  convention  at  Pasa¬ 
dena  Commissioner  Edgerton,  president  of  the  Cali¬ 
fornia  Railroad  Commission,  in  no  uncertain  manner 
put  his  stamp  of  approval  on  the  justice  of  reward¬ 
ing  public  utilities  for  results  in  obtaining  new  econ¬ 
omies  and  putting  into  practice  new  inventions  that 
bring  about  increased  efficiencies.  Here,  then,  is  the 
broadest  possible  endorsement  of  studies  looking  to 
betterments  of  all  kinds  in  cost  of  service.  The 
opportunity  is  a  big  one,  and  it  is  believed  the  utility 
companies  will  not  be  long  in  taking  full  advantage 
of  this  broad-visioned  policy  outlined  by  this 
forward-looking  regulatory  body  in  the  West. 


Sympathy  and  courtesy  are  the  two  great  fac¬ 
tors  which  have  more  to  do  with  bringing  about  firm 
_  .  ,  ,  international  relations  than  any 

P  "  other  qualities.  Three  great  prob- 

.  .  ,  lems  considered  from  their  broad- 

in  e  rien  aspects  await  solution  today  in 

the  building  up  of  more  friendly  relations  upon  the 
Pan-Pacific,  particularly  those  relations  that  have 
to  do  with  the  gi’eat  island  kingdom  of  Japan.  The 
first  is  the  Japanese  problem  in  California,  the  sec¬ 
ond  the  question  of  a  possible  growing  suspicion  in 
the  minds  of  Americans  as  to  the  aim  and  purposes 
of  the  Japanese  nation  which  in  a  measure  has 
shaken  the  confidence  of  American  citizens  insofar 
as  activities  in  Korea,  Mongolia,  Manchuria,  Siberia 
and  Shantung  are  concerned;  and  thirdly,  the  ques¬ 
tion  as  to  how  best  to  work  out  an  idea  of  coopera¬ 
tive  helpfulness  whereby  American  and  Japanese 
capital  may  be  used  to  develop  China,  improve  her 
communications,  and  accomplish  results  based  upon 
broad  humanitarian  motives  in  which  no  nation  may 
be  the  favored  nation  nor  acquire  an  undue  advan¬ 
tage. 

Men  of  the  West  have  followed  with  profound 
attention  the  recent  utterances  of  Frank  A.  Van- 
derlip,  who  has  just  returned  from  a  most  interest¬ 
ing  and  important  informal  visit  to  Japan.  We  agree 
with  Mr.  Vanderlip  that  whether  we  like  it  or  not,  a 
fact,  and  not  a  theory  confronts  the  nations  border¬ 
ing  the  Pacific,  and  that  is,  that  the  island  kingdom 
of  Japan,  in  territory  not  as  large  as  Califoniia  and 
having  only  one-twelfth  the  arable  land,  possesses  a 
population  of  57,000,000  people,  increasing  at  a  rate 
of  600,000  per  annum.  We  say  they  are  not  to  immi¬ 
grate  to  America,  nor  should  they  go  and  thrust 
themselves  upon  their  sister  nations  to  their  west. 
Yet  the  insistent  economic  urge  from  within,  press¬ 
ing  upon  the  world  without  must  receive  the  courte¬ 
ous  and  sympathetic  attention  of  the  entire  civilized 


world.  Serious  minded  and  thoughtful  men  grow 
tired  of  the  yellow  journalistic  pleas  we  hear  in  cer¬ 
tain  of  the  publications  of  this  country  and  of  Japan, 
which  endeavor  to  stir  up  unfriendly  and  unkindly 
relations  with  our  foreign  neighbors.  Unquestion¬ 
ably  the  more  thoughtful  democracy  of  both  nations 
yearns  for  a  helpful  and  cooperative  sympathy  and 
courtesy  in  problems  of  mutual  concern.  The  entire 
world  is  sick  at  heart,  and  there  is  no  time  for  selfish¬ 
ness  and  narrowness  of  vision. 

Americanism,  true  and  clear-eyed,  ever  bearing 
in  mind  its  traditions  of  the  past,  views  the  great 
world  problem  not  from  a  selfish  viewpoint  but 
rather  along  the  lines  of  the  necessity  for  an  eco¬ 
nomic  reorganization  of  the  entire  world  that  would 
handle  these  problems  in  a  large  way.  If  we  are  to 
develop  friendly  international  trade  relations  we 
must  remember  that  those  with  whom  we  trade  must 
have  the  wherewithal  to  meet  their  obligations,  or 
such  trade  relations  cannot  exist  with  permanence. 
Hence  the  great  modem  scheme  of  economics  must 
be  revised  to  meet  a  constructive  policy  that  will  ex¬ 
tend  not  only  sympathy  and  courtesy  in  the  ideal, 
but  in  a  practical  way  offer  helpful  financial  assist¬ 
ance,  seeing  to  it  that  the  great  countries  of  the 
Pacific  upon  which  dwell  over  one-half  the  peoples  of 
the  world  receive  such  thoughtful  and  constructive 
attention  as  will  make  it  possible  for  these  peoples 
to  develop  with  an  assured  economic  destiny. 


The  Growing 

Pan-Pacific 

Trade 


All  the  world  knows  that  our  imports  and  ex¬ 
ports  have  vastly  increased  between  the  United 
States  and  foreign  countries  during  the  last  eight- 
year  period.  Few,  however,  ap¬ 
preciate  the  fact  that  foreign 
trade  with  Pacific  Coast  points 
has,  in  ratio  of  increase,  far  out¬ 
distanced  any  other  district  of  the  United  States. 
Thus,  by  reference  to  the  foreign  commerce  reports 
of  the  United  States  it  is  found  that  in  1911  our 
total  imports  were  practically  one  and  one-half  bil¬ 
lion  dollars,  while  eight  years  later,  1919,  these  im¬ 
ports  increased  to  almost  an  even  three  billion  dol¬ 
lars,  representing  a  doubling  of  our  import  schedule. 
It  is  interesting  to  note,  however,  that  during  this 
same  period  imports  to  Pacific  Coast  ports  increased 
from  almost  an  even  one  hundred  million  dollars  in 
1911  to  almost  five  hundred  million  dollars  in  1919, 
thus  increasing  in  a  ratio  of  five  times  that  prevail¬ 
ing  in  1911. 

Again,  a  consideration  of  the  export  situation 
will  be  of  interest.  In  1911,  for  instance,  the  total 
exports  of  the  United  States  were  slightly  over  two 
billion  dollars,  and  these  increased  in  1919  to  about 
seven  and  a  quarter  billion  dollars,  thus  increasing  at 
a  rate  of  about  three  and  one-half.  Turning  once 
more  to  the  Pacific  Coast  situation,  again  an  inter¬ 
esting  condition  prevails,  for  our  exports  from  these 
ports  in  1911  totaled  but  ninety-four  million  dollars, 
while  in  1919  they  reached  the  enormous  total  of 
over  six  hundred  and  twenty  million  dollars,  thus 
increasing  to  an  extent  of  about  six  and  one-half 
times  that  of  the  1911  period.  Such  a  situation  as 
this  shows  most  emphatically  the  strategic  position 
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occupied  by  the  great  and  flourishing  ports  of  the 
Pacific  Coast,  and  in  this  flourishing  condition  elec¬ 
trical  ware  and  electrical  apparatus  unquestionably, 
as  time  goes  on,  will  occupy  a  more  emphatic  setting. 


A  bill  was  recently  passed  in  British  Columbia, 

to  dissolve  the  public  utilities  commission.  The  rea- 

^  .  .  sons  given  in  the  bill  for  the  dis- 

Commission  ,  ..  ,,  , 

„  ,  .  solution  are  that  as  there  is  a 

Regulation  in  j  •  • 

Canada  domimon  commission,  a  provin¬ 

cial  commission  is  an  unnecessary 
expense,  and  since  the  majority  of  the  public  service 
companies  have  become  dominion  companies,  they 
are  under  the  control  of  the  larger  commission. 
This,  however,  does  not  apply  to  the  power  com¬ 
panies  or  electric  railways. 

The  history  of  the  public  utilities  commission  of 
British  Columbia  shows  that  it  has  been  a  large 
factor  in  the  development  of  the  electrical  industry 
in  that  province  by  allowing  the  power  companies  to 
charge  rates  that  would  bring  them  in  a  fair  return 
on  their  investment,  and  allow  them  capital  enough 
to  carry  out  an  extensive  construction  campaign. 
The  future  of  British  Columbia  depends  on  the  de¬ 
velopment  of  its  resources  in  which  it  is  unusually 
blessed,  particularly  its  water  power.  These  can 
only  be  developed  if  the  investor  is  shown  that  he 
will  receive  a  fair  return  on  the  money  he  puts  into 
the  development,  and  be  assured  that  the  industry 
he  fosters  will  not  be  strangled  by  unwise  or  igno¬ 
rant  legislation. 

A  commission  located  at  Ottawa,  twenty-five 
hundred  miles  away,  cannot  possibly  appreciate  con¬ 
ditions  as  they  exist  in  British  Columbia,  and  cannot 
give  attention  to  the  little  details  that  assure  the 
public  and  the  companies  regulated  a  fair  and  impar¬ 
tial  judgment — a  decision  that  has  been  arrived  at 
after  hearing  the  arguments  of  both  sides  in  person. 


Location  of 
Fuel  Oil 
Burners 

central  station 


The  fact  that  one  great  central  station  of  the 
West  has  temporarily  abandoned  its  plan  of  addi¬ 
tional  installations  of  steam  elec¬ 
tric  units  due  to  the  increasing 
cost  of  fuel  oil,  emphasizes  more 
than  ever  the  necessity  for  every 
manager,  executive  and  engineer 
looking  into  the  problem  of  how  oil  may  be  more 
economically  burned  in  the  furnace. 

On  another  page  of  this  issue  will  be  found  the 
beginning  of  a  series  of  articles  on  “Fuel  Oil  and 
Steam  Engineering”  that  should  be  most  timely  and 
helpful.  As  a  first  aid  to  efficient  and  economical 
operation  in  the  steam  power  plant  generating  sta¬ 
tions,  the  furnace  arrangement  and  the  location  of 
burners  are  of  prime  importance.  The  simplest  form 
of  oil  burning  furnace  has  the  burners  entering 
through  the  boiler  front,  the  flame  shooting  back 
toward  the  rear  of  the  furnace.  This  is  the  most 
suitable  type  of  furnace  for  return  tubular  boilers  or 
for  water  tube  boilers  having  horizontal  baffles,  such 
as  Heine  or  Parker  boilers. 

For  water  tube  boilers  in  which  the  tubes  incline 
downward  toward  the  rear  and  having  vertical  pas¬ 
sages,  such  as  the  Babcock  &  Wilcox  boiler,  a  furnace 


has  been  developed  in  which  the  burner  head  is 
placed  at  the  bridge  wall,  and  the  flame  shoots  for¬ 
ward  from  there.  This  furnace,  which  is  known  as 
the  Peabody  furnace,  was  the  result  of  an  extended 
series  of  tests  made  by  E.  H.  Peabody  in  California 
some  years  ago. 

With  the  Stirling  boiler  excellent  results  are 
obtained  either  with  the  front  burner  arrangement 
or  with  the  burners  located  at  the  bridge  wall.  With 
the  former  arrangement  the  gases  come  into  inti¬ 
mate  contact  with  the  boiler  heating  surface.  With 
the  latter  arrangement-  a  very  large  furnace  volume 
is  made  available  so  that  perfect  combination  is  ob¬ 
tained  even  at  very  high  capacities,  and  as  the  front 
tubes  absorb  a  large  amount  of  radiant  heat,  excel¬ 
lent  efficiencies  are  obtained.  With  a  four-pass 
Stirling  boiler  and  a  Peabody  furnace,  still  better 
results  are  obtained,  for  in  this  t3pe  of  boiler  there 
are  fewer  tubes  exposed  direct  to  the  fire  and  the 
gases  are  guided  down  upon  the  remaining  tubes 
after  passing  the  first  baffle.  This  arrangement, 
therefore,  gives  a  combination  of  a  large  combustion 
chamber  and  efficient  heat  absorption. 

There  are  many  other  arrangements  that  may 
be  evolved  in  a  study  of  economic  burning  of  oil  in 
the  furnace  for  steam  electric  generation,  and  it 
should  be  the  special  province  of  each  steam  power 
engineer  in  our  various  steam  electric  plants  of  the 
West  at  the  present  time  to  give  unusual  study  and 
emphasis  to  the  search  for  even  more  efficient  ar¬ 
rangements  of  burner  and  furnace  than  have  existed 
hitherto. 


The  failure  of  the  President  to  sign  the  Water 
Power  Bill  after  it  passed  Congress  is  a  matter  of 
the  most  profound  regret.  As 
Water  Power  there  is  no  assurance  that  at  the 
Bill  Fails  next  session  Congress  will  pass 

this  bill  of  such  vital  imporfance 
to  the  West,  it  should  rightly  be  made  a  political 
issue  in  the  next  election.  With  the  industry  united 
in  a  campaign  to  show  the  voters  why  the  passage 
of  a  satisfactory  bill  has  a  peculiar  interest  to  each 
one  of  them,  there  is  a  reasonable  certainty  that 
congressional  representatives  will  be  elected  who  will 
actively  press  this  matter. 


A  recent  engineering  trade  review  gave  particu¬ 
lars  of  railroad  construction  between  Los  Angeles 
and  Santa  Barbara.  It  was  only 
when  the  reader  delved  deeper 
into  the  article  that  he  noted 
that  it  dealt  with  developments  in 
Chile,  not  California.  “The  litany  of  the  saints”  is 
repeated  in  place-names  along  the  Pacific  seaboard  of 
the  Americas,  from  San  Francisco  all  the  way  to 


Trade  and 
Our  Hispanic 
Traditions 


Cape  Horn. 

In  these  days  of  increased  friendship  and  inter¬ 
est  between  the  peoples  of  the  Americas,  it  is  well  to 
recall  the  Hispanic  traditions  of  our  Southwest. 
Cabrillo,  Portola,  Galvez,  Padre  Serra  and  Coronado 
are  great  names  in  our  history.  To  those  Spanish¬ 
speaking  pioneers  is  due  in  no  small  measure  the 
position  our  great  West  holds  today. 
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In  casting  up  our  trade  balances,  we  shall  no 
doubt  find  that  such  early  associations  with  the 
“sons  of  Spain”  will  count  in  our  favor  in  dealing 
with  Latin  America.  “San  Francisco”  and  “Los 
Angeles,”  falling  in  familiar  cadence  on  Latin- 
American  ears,  are  actual  assets  in  the  friendly  com¬ 
petition  for  trade.  And  “California”  is  a  name  to 
conjure  with,  the  world  over. 

With  the  traditions  of  the  West  in  such  full 
keeping  with  our  foreign  neighbors  to  the  south,  we 
may  hope  to  continue  in  trade  relations  in  ever- 
increasing  ratio,  and  in  this  increase  all  of  our  great 
seaports  of  the  Pacific  will  share.  Seattle,  Tacoma, 
Portland,  and  Vancouver  .to  the  north  will  thus  come 
in  for  their  portion  equally  with  their  sister  cities 
to  the  south. 

In  passing,  it  is  interesting  to  note  that  the 
Pacific  Coast  is  taking  new  advantage  of  trade  op¬ 
portunities  with  Latin  America.  A  special  steam¬ 
ship  service  has  been  established  between  our  Pacific 
ports  and  Buenos  Aires,  Montevideo  and  other  Atlan¬ 
tic  ports  of  South  America. 


Standardization 
of  Electric 


A  profound  impression  has  recently  been  made 
upon  the  electrical  industry — and  this  impression 
has  even  gone  forth  to  the  public 
at  large — by  the  fact  that  re- 
.  ..  cently  gathered  statistics  show 

pp  lances  year’s  business  in  electrical 

appliances  and  supplies  to  amount  to  the  gigantic 
total  of  two  billion  dollars.  To  thoughtful  men  there 
comes  with  this  announcement  an  added  responsibil¬ 
ity  to  the  industry  and  to  the  public.  Standardiza¬ 
tion  of  tests,  and  approval  which  should  be  equitable 
for  the  little  fellow  as  well  as  the  big  fellow  in  the 
manufacturing  of  appliances  should  be  insisted  upon 
before  these  appliances  go  out  to  the  public.  These 
tests  should  bear  with  them  a  statement  of  the  rug¬ 
gedness,  efficiency  and  the  the  hazard  involved,  and. 
they  should  show  the  specifications  under  which 
these  various  appliances  have  been  manufactured. 
It  is  a  well  known  fact  that  the  patent  on  Michrome 
wire  under  the  Hoskins  patent  will  expire  in  1923. 
This  situation  gives  an  added  emphasis  to  the  neces¬ 
sity  of,  as  early  as  possible,  establishing  some  labora¬ 
tory  of  a  national  character  wherein  these  appliances 
may  be  tested  and  approved  so  that  quality  of  work¬ 
manship  will  become  a  companion  ideal  to  service  in 
the  industrJ^  This  is  a  subject  that  such  institu¬ 


tions  as  the  California  Electrical  Cooperative  Cam¬ 
paign,  the  National  Electric  Light  Association,  the 
Jobbers’  Association,  Central  Stations  and  Manufac¬ 
turers  may  well  continue  to  bear  in  mind,  and  at  an 
early  date  strive  to  get  concrete,  comprehensive 
action  under  way. 


Engineering 
Projects  and  the 
Nature  Lover 


Recent  protests  have  been  voiced  by  both  the 
residents  about  Lake  Tahoe  and  by  various  groups  of 
citizens  in  different  parts  of 
California  interested  in  the  pres¬ 
ervation  of  natural  landmarks, 
against  the  use  of  Lake  Tahoe 
for  power  pui^poses.  There  is  no  intention  of  trying 
the  rights  of  the  present  case  in  these  columns,  that 
being  a  matter  for  determination  by  the  Department 
of  the  Interior  which  granted  the  permit  in  the  first 
place,  nor  is  it  our  province  to  judge  between  the 
relative  values  of  navigation  rights  and  power  de¬ 
velopment,  if  indeed  such  comparison  be  involved. 
The  interesting  feature  in  the  discussion  is  the  minor 
element  of  protest  from  nature  loving  citizens  which 
seems  to  have  been  made  on  general  principles  with¬ 
out  any  direct  familiarity  with  the  details  and  condi¬ 
tions  of  the  subject  under  consideration. 

The  engineers  of  the  country  should  be  the  last 
to  endanger  such  a  national  asset  as  Lake  Tahoe,  and 
indeed  so  far  as  it  appears  at  the  present  time,  no 
such  danger  is  threatened,  only  the  oveiHow  waters 
of  the  lake  being  involved.  By  all  means  maintain 
the  natural  beauties  of  the  country.  It  might  be  well 
to  go  farther  and  protest  against  the  establishment 
of  amusement  parks  and  merry-go-rounds  against 
the  background  of  dignity  offered  by  the  national 
parks.  But  the  utilization  of  water  for  agricultural 
and  domestic  pui’poses  and  the  development  of  power 
to  meet  the  needs  of  home  and  industry  are  com¬ 
mendable  projects  in  themselves.  In  their  elemental 
necessity  they  possess  a  dignity  of  their  own  and 
their  mention  even  in  connection  with  the  beauties 
of  nature  is  not  necessarily  defiling  or  destructive. 
With  the  increasing  density  of  population,  the  sup¬ 
plying  of  water  or  the  providing  of  illumination  for 
a  large  city  may  conceivably  become  more  important 
to  humanity  even  than  the  glories  of  a  waterfall. 
The  plea  is  not  for  the  lessening  of  the  surveillance 
which  guards  the  remaining  natural  beauties  of  the 
nation,  but  merely  for  the  substitution  of  sanity  for 
sentimentality  in  their  preservation. 
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IN  THE  NEXT  ISSUE  — 


The  July  1st  number  will  feature 

The  A.  I.  E.  E.  Convention  in  Portland 

General  plans,  program  and  papers 

July  21-24 

There  will  also  be  a  review  of  engineering  activities  in  the  West  with 
special  reference  to  the  work  of  technical  organizations 


Suribong  Dam  on  the  Kuron  River,  northern  Korea.  The  dam  U  S4  ft.  high  and  660  long,  and  forms  a  lake  4  miles  long.  The  face  is  built  of 

even  courses  of  cut  stone.  ~ 


Construction  of  Suribong  Power  Project  in  Korea 

BY  O.  W.  PETERSON 

(Electricity  in  connection  with  mining  operations  is  frequently  of  such  importance  as  to 
warrant  the  development  of  a  special  hydroelectric  project  to  supply  the  necessary  power. 

The  following  interesting  account  of  such  a  development  in  Korea,  not  only  gives  an  idea 
of  the  extent  of  these  undertakings,  but  throws  much  light  on  construction  practices  in  the 
Orient.  The  author,  who  is  superintendent  of  construction  with  the  Pacific  Gas  &  Electric 
Company,  had  full  charge  of  the  designing  and  carrying  out  of  the  construction. — The  Editor.) 

Although  the  Koreans  have  many  habits  and  long  and  cold,  while  in  the  south  they  are  more  mod- 
acteristics  in  common  with  their  neighbors,  the  erate,  due  to  the  influence  of  warmer  ocean  currents. 

-  Chinese  and  Japanese,  There  is  a  distinct  hot  sultry  rainy  season  in  the 

still  they  have  a  ^stinct  summer  months  of  July  and  August, 
language,  pei^onality  and  Korea  was  early  recognized  as  a  country  rich  in 
appearance,  indicating  a  mineral  resources,  particularly  in  gold.  The  last 
somewhat  different  ori-  Emperor  of  Korea,  some  twenty  yeare  ago,  granted 
gin,  or,  at  least,  a  very  ^  number  of  mining  concessions  to  foreigners,  the 
A  individual  develop-  concession  being  obtained  by  an  American.  This 

\  pemn-  property,  located  at  Unsan  in  northern  Korea,  and 
consisting  of  an  area  of  about  five  hundred  square 
miles,  was  subsequently  acquired  by  the  Oriental 
Consolidated  Mining  Company,  an  American  coi-pora- 
tion.  To  date  this  concession  has  produced  over 
twenty-five  million  dollars  in  gold  from  ore  with  an 
average  milling  value  of  five  to  six  dollars  per  ton. 

Construction  Plans 

In  1918  the  company  found  it  necessary  to 
secure  additional  hydroelectric  power.  The  site  of 
the  project  was  on  Kuron  (Nine  Seipents)  river, 
twenty-five  miles  from  the  mines  and  about  thirty 
miles  from  the  South  Manchuria  Railroad.  An  over¬ 
pour  masonry  diversion  dam  of  heavy  gravity  type, 
650  ft.  long  and  34  ft.  high,  with  foundations  extend¬ 
ing  15  ft.  below  low  water  level  of  the  river,  and  a 
diversion  tunnel  12  ft.  by  12  ft.  in  section  and  955  ft. 
long,  which  cut  through  a  narrow  granite  ridge 

_ _  _ _  _  around  which  the  river  makes  a  four-mile  loop, 

•th  and  central  Korea  being  formed  the  principal  features  of  this  development. 


with  China  across  the 
Yellow  Sea  to  the  West 
and  the  islands  of  Japan 
in  the  southeast.  This 
little  known  land,  with 
its  outlying  islands,  has 
an  area  of  about  one 
hundred  thousand  square 
miles,  or  about  two- 


The  carrying  of  most  of  the  ma¬ 
terials  during  construction  was  done 
by  human  packers.  These  "jiggy 
men”  walk  all  day  with  a  load  of 
70  to  100  imunds. 
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Two  short  steel  penstock  pipes  6  ft.  in  diameter 
connect  two  800-hp.  Pelton-Doble  turbine  units  with 
the  tunnel.  Direct  connected  General  Electric  gen¬ 
erators  of  600-kw.  capacity  develop  power  at  2300 
volts,  which  is  transformed  to  23,000  volts  for  trans¬ 
mission  over  a  twenty-five  mile  pole  line  to  the  mines. 
Twenty-two  feet  of  head  was  gained  by  cutting 
across  the  neck  of  the  bend,  and  nineteen  to  twenty- 
three  feet  additional  was  obtained  by  the  diversion 
dam,  depending  on  whether  or  not  a  collapsible  flash- 
board  system  four  feet  high  is  in  place  on  the  crest 
of  the  dam.  '  ' 

It  took  about  two  months  to  make  surveys  and 
borings  for  the  project,  and  to  secure  permits  from 
the  Governor-General  of  Korea  and^  various  minor 
government  officials.  In  the  meantime,  private  lands 
adjacent  to  the  dam  site  and  power  house  site  were 
purchased  and  necessary  equipment  and  buildings 
were  hauled  in  by  boat  or  packed  in  by  cows  and 


a  day  and  later  fifty  to  sixty  cents,  the  increase  in 
wages  being  caused  by  the  general  world-wide  ad¬ 
vance  in  living  costs.  The  above  prices  did  not  in¬ 
clude  board  or  housing.  About  two  hundred  and 
fifty  Chinese  from  Shantung  province  and  Manchu¬ 
ria  were  employed  as  stone  cutters  and  masons  at 
forty  to  fifty  cents  per  day,  and  were  found  to  be 
fairly  industrious.  Under  favorable  conditions  the 
laborer  in  Korea  has  an  efficiency  of  about  one-third 
that  of  the  American  laborer. 

The  newly  arrived  Westerner  is  liable  to  under¬ 
estimate  the  value  of  native  methods  of  work  and 
implements.  Very  often,  however,  these  are'  found 
economical  and  satisfactory,  particularly  if  there  is 
sufficient  working  i-olom  and  ample  tinie.  It  is  usually 
cheaper  to  have  work  done  by  task  or  contract  in  the 
Orient.  There  was  little  opportunity,  however,  to 
use  this  system  on  this  project,  because  new  classes 
of  work,  with  which  the  natives  were  unfamiliar. 


Baling  water  out  of  a  pit  with  swinging  boxes.  With  these  boxes,  which  Early  stagM  of  the  May  flood.  The  watCT  rose  five  feet  higher  than  shown 
were  used  before  pumps  were  obtained,  two  men  could  lift  one  hundred  here,  washing  out  all  temporary  diversion  works  and  construction  plant, 
gallons  per  minute  to  a  height  of  six  feet.  The  rainfall  in  Korea  is  extremely  erratic. 


coolies,  so  that  when  permission  to  start  was  received 
a  large  crew  was  at  once  put  to  work. 

Labor  and  Materials 

Japanese-made  cement  was  brought  in  by  bull 
cart  from  the  South  Manchurian  railroad  line  thirty- 
five  miles  away,  four  barrels  weighing  sixteen  hun¬ 
dred  pounds  being  a  load.  Sand  of  excellent  quality 
was  found  in  the  river  bed,  likewise  some  gi’avel  was 
obtained  from  the  excavation  pits.  The  tunnel  dump 
was  crushed  to  furnish  concrete  rock,  while  a  quarry, 
just  below  the  dam,  provided  gi-anite  blocks  of  all 
sizes. 

Five  foreigners  who  were  able  to  speak  Korean, 
four  of  them  Americans,  were  obtained  from  the 
mines  to  act  as  foremen  on  the  construction.  Excel¬ 
lent  assistance  in  the  making  of  tools  and  equipment 
was  given  by  the  electrical  and  mechanical  depart¬ 
ments  at  the  mines. 

A  small  number  of  Korean  miners,  blacksmiths, 
carpenters,  etc.,  from  the  mines  acted  as  leaders  and 
bosses  of  the  coolies,  a  large  number  of  whom  were 
farmers  living  within  twenty  miles  of  the  damsite. 
Altogether  about  five  hundred  Koreans  were  em¬ 
ployed,  the  base  wage  being  twenty-three  cents  for 
a  ten-hour  day  when  w’ork  started  and  thirty-five 
cents  at  the  completion  of  the  project.  '  Skilled  work¬ 
men  at  first  received  thirty-five  to  forty-five  cents 


were  continually  being  started,  and  the  conditions 
under  which  work  was  done  were  continually 
changing. 

Human  Packers 

The  carrying  of  boxes  of  powder,  cordwood,  etc., 
on  the  job  was  done  by  human  packers  who  carry 
their  burden  on  a  forked  frame  strapped  to  their 
backs.  These  “jiggy  men,”  as  they  are  called,  walk 
all  day  with  a  load  of  seventy-five  to  one  hundred 
pounds.  For  larger  loads  of  various  kinds  such  as 
barrels  of  cement,  machinery,  timbers,  or  poles  and 
big  rocks,  specially  trained  packers,  well  named 
heavy  packers,  who  carry  as  much  as  seven  hundred 
pounds  per  man,  were  obtained.  Two  men  pack 
together,  walking  side  by  side,  with  a  strong  stick 
about  4  ft.  long  across  their  shoulders  and  necks. 
Rope  slings  are  used  to  fasten  the  load  to  the  carry¬ 
ing  stick.  The  packers  walk  in  perfect  unison  with 
rapid  mincing  steps,  chanting  as  they  go.  At  times 
eight  pairs  of  packers  were  used  on  some  big  load. 
Their  pay  was  sixty-two  and  one-half  cents  gold 
per  day. 

Excavation  Work 

The  first  operation  in  the  construction  of  the 
dam,  started  in  August  of  1918,  was  the  stripping 
of  material  above  water  level.  This  was  done  by 
the  basket  passers,  by  men  with  boxes  on  their 
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On  account  of  the  short  open  season  free  from 
flood,  construction  was  continued  through  the  winter. 
When  the  temperature  dropped  lower  than  15°  F. 
below  zero — the  lowest  record  was  35° — nothing  but 
tunnel  work  could  be  done;  but  on  days  when  the 
temperature  was  above  15°  F.,  pile-driving  and  gen¬ 
eral  construction  work  was  canned  on.  This  was 
quite  remarkable  since  the  Koreans  who  worked  in 
water  were  barefooted,  it  being  impossible  to  obtain 
rubber  boots  for  them  on  account  of  the  war  embargo 
on  all  rubber  goods.  All  who  worked  in  water  during 
very  cold  weather  were  given  a  silver  coin,  worth 
five  cents,  as  a  bonus  at  the  end  of  each  day’s  work. 

Work  Delayed  by  Floods 
At  any  season  of  the  year  in  Korea  erratic  rain¬ 
fall  is  liable  to  occur  and  cause  unexpected  floods. 
Tv'o  such  occurrences  interfered  seriously  with  the 
progi-ess  of  construction,  one  in  the  early  fall  and 
the  other  in  spring.  The  latter  caused  the  loss  of 


backs,  and  with  light  track  and  cars.  Next  followed 
the  excavation  of  wet  sand  and  gravel  with  some 
boulders  imbedded.  For  the  east  third  of  the  dam, 
which  tied  into  a  high  clay  bank,  this  was  quite 
easily  done.  A  trench  was  first  excavated  to  a  depth 
of  about  four  feet  below  water  level  by  the  use  of  a 
long-handled  native  shovel,  which  dug  to  the  decom¬ 
posed  granite  overlying  bed  rock.  In  this  wet  trench 
a  cofferdam  was  built  of  straw  bags  filled  with  clay. 
Crews  with  swinging  boxes  were  then  put  to  work 
baling  the  water  from  inside  the  sack  levee  while 
other  gangs  excavated  the  pit  to  solid  bedrock. 

The  swinging  box  or  water  baler  consists  of  an 
ordinary  wooden  box  about  8  by  10  in.  on  the  bottom, 
10  in.  deep  and  12  by  14  in.  across  the  top.  To  the 
top  comers  at  each  end  ropes  are  attached  and  two 
men,  usually  seated,  handle  these  ropes,  one  in  each 
hand,  with  arms  outstretched,  dipping  and  swinging, 
back  and  forth,  to  the  tune  of  a  labor  song.  Ordi- 


The  power  house  buildintr  under  construction.  As  floods  on  the  river  rise 
over  twenty  feet  above  low  river  level  it  was  necessary  to  build  masonry 
walls  which  would  stand  water  pressure  to  a  height  of  ten  feet  above 
floor  line. 


Intake  structure  in  front  of  diversion  tunnel.  The  tunnel  is  12  x  12  ft. 
in  section,  and  955  ft.  long,  and  is  cut  through  a  granite  ridge  around 
which  the  river  makes  a  four-mile  loop. 


narily  one  hundred  gallons  per  minute  was  lifted  six 
feet  by  two  men,  and  by  using  a  team  of  four  to  six 
men  with  two  or  three  boxes  swinging  in  tandem,  as 
it  were,  two  hundred  to  three  hundred  gallons  per 
minute  could  be  elevated  to  any  height.  These  boxes 
were  used  before  pumps  were  obtained  and  after¬ 
wards  for  unwatering  local  depressions  in  the  bed¬ 
rock.  This  simple  yet  ingenious  device,  like  many 
others  used  in  Korea,  is  an  invention  of  the  Chinese. 

Driving  Piles 

Farther  out  in  the  river,  where  four  to  twelve 
feet  of  porous  sand  and  gravel  with  boulders  over- 
lying  impervious  material,  sheet  piling  had  to  be 
driven  to  secure  a  relatively  tight  cofferdam.  This 
piling  was  located  thirty  feet  outside  the  lines  of  the 
dam  so  as  to  leave  room  inside  for  an  undisturbed 
bank,  which,  faced  with  straw  bags  filled  with  sand, 
served  as  a  support  for  the  piling.  Some  experi¬ 
menting  was  done  with  hand-operated  pile  diivers, 
the  hammers  being  raised  by  fifteen  to  twenty 
coolies  pulling  by  four  ropes,  all  to  the  accompani¬ 
ment  of  a  labor  song.  As  it  was  soon  found  that 
this  method  was  entirely  too  slow,  a  steam  operated 
pile  driver  was  built  to  handle  a  1500-pound  hammer. 
This  piece  of  equipment,  like  all  others  used,  had  to 
be  made  on  the  concession. 


some  pumps  and  engines  and  washed  out  several 
hundred  linear  feet  of  sheet  piling  along  with  tres¬ 
tles,  derricks,  etc.  As  the  flood  subsided,  trestles 
and  diversion  works  were  rebuilt,  piling  was  re¬ 
driven  with  two  drivers  working  in  three  eight-hour 
shifts,  and  unwatering  of  the  pit  was  renewed  with  a 
larger  pumping  unit  that  could  easily  handle  three 
thousand  gallons  of  leakage  per  minute.  Every 
means  to  rush  excavation,  concrete,  and  masonry 
work  was  employed,  with  two  eight-hour  shifts 
working  from  4  a.m.  to  8  p.m.  without  stop.  Men 
were  crowded  in  as  thickly  as  working  space  allowed, 
for  the  regular  summer  flood  season  was  due  within 
a  month.  In  this  season,  the  rains  amount  to  as 
much  as  13  in.  in  twenty-four  hours,  producing  from 
the  350  square  miles  of  drainage  ai-ea  above  Suri- 
bong  a  flood  flow  of  about  seventy-five  thousand 
cubic  feet  per  second. 

Mixing  Concrete  by  Hand 
Since  it  was  most  urgent  to  get  the  base  of  the 
dam  built  up  above  w'ater  level  as  quickly  as  pos¬ 
sible  so  as  to  reduce  pumping  expense  and  the  danger 
of  having  a  flood  fill  the  pit,  concrete,  which  could 
be  placed  more  rapidly  than  masonry,  was  used  on 
that  portion  of  the  work.  Concrete  mixing  was  done 
both  by  hand  and  machine,  until  the  flood  of  May, 
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just  mentioned,  washed  away  the  only  engine  avail¬ 
able  for  the  operation  of  the  concrete  lever.  Sand 
and  rock  were  loaded  into  empty  cement  barrels  for 
convenient  measurement  and  movement  to  the  mix¬ 
ing  platform.  On  days  when  160  barrels  of  cement 
were  used  a  tremendous  amount  of  hand  labor  was 
performed.  Besides  the  cement,  960  barrels  of  rock 
in  lots  of  six  barrels  and  480  baiTels  of  sand  in  lots 
of  three  barrels,  a  total  of  1600  barrels  weighing 
over  three  hundred  tons,  had  to  be  packed  by  Korean 
packers  an  average  distance  of  fifty  feet,  besides  the 
necessary  water  in  five-gallon  cans.  With  two  mix¬ 
ing  gangs  at  work  and  one  extra  gang  resting,  each 
consisting  of  fifty  to  sixty  men,  including  dumpers 
of  barrels,  water  tenders,  etc.,  and  with  one  hundred 
or  more  packers  bringing  in  barrels  of  raw  material, 
besides  the  two  hundred  or  more  coolies  engaged  in 
filling  barrels,  there  was  much  human  activity.  The 
mixed  concrete  was  loaded  into  slide-dump  cars  and 
transported  to  the  points  of  use.  Large  rocks,  slung 
in  by  derricks  and  carried  in  by  packers,  were  im¬ 
bedded  in  the  concrete  up  to  20%  of  the  entire  mass. 
In  June,  1919,  such  concrete  operations  were  carried 
on  continuously  for  three  weeks  from  4  a.m.  to  8  p.m. 
with  two  shifts  working  eight  hours  without  any 
stops.  The  mixing  was  generally  done  by  Chinese, 
while  all  the  packing  and  filling  of  barrels  was  done 
by  Koreans. 

The  upstream  top  face  of  the  dam  was  built  of 
uncoursed  rubble  masonry  while  on  the  downstream 
side  even  courses  of  cut  stone  were  laid.  The  down¬ 
stream  edge  of  the  crest  was  constructed  of  large 
stone  with  face  cut  to  two-foot  radius.  Rock  for  the 
masons  was  landed  on  the  dam  by  derricks  and  heavy 
packers. 

Drilling  the  Tunnel 

The  diversion  tunnel  through  the  hard  granite 
ridge  was  driven  by  hand  drilling,  on  account  of  the 
lack  of  machine  drill  equipment  and  of  a  sufficient 
number  of  experienced  operators.  Three  eight-hour 
shifts,  each  of  which  worked  straight  eight  hours 
without  any  stop  for  meals  or  other  causes,  except 
blasting,  were  organized  at  each  heading.  The  ad¬ 
vance  was  made  by  a  top  heading  six  feet  high  and 
twelve  feet  wide,  a  total  of  about  30  holes,  averaging 
three  and  one-half  feet  in  depth,  being  drilled  for 
each  round  or  shooting. 

In  drilling,  six  men  stood  holding  drills 

in  the  top  portion  of  the  face,  while  six  other  Koreans 
struck  with  8-lb.  hammers.  The  holes  of  the  lower 
half  of  the  top  heading  were  drilled  by  six  men  on 
their  knees  holding  drills  four  feet  longer  than  usual, 
which  were,  in  turn,  hammered  by  six  other  men 
standing  farther  back  from  the  face.  By  this  ar¬ 
rangement  twelve  holes  were  drilled  simultaneously 
in  a  heading  only  six  feet  high  and  twelve  feet 
wide,  making  two  men  per  linear  foot  of  face.  The 
scheme  worked  excellently,  and  progress  of  ninety 
to  one  hundred  and  thirty  feet  per  month  was  made 
in  each  heading  in  quite  hard  tight  rock,  all  of  which 
stood  without  the  use  of  timbers  when  opened  up  to 
full  face.  The  bench,  kept  as  close  as  possible  to 
the  face,  was  next  taken  out  in  two  lifts  with  ver¬ 
tical  holes  drilled  by  Korean  farmers  who  were  prac¬ 


tically  experienced  in  such  work.  About  twenty-five 
pounds  of  powder  was  required  per  foot  of  tunnel. 

The  river  was  diverted  through  the  tunnel  early 
in  Spring,  thus  removing  it  from  the  dam  site  and 
lowering  the  water  level  several  feet  around  the  dam. 

The  penstock  pipes  were  constructed  of  plates 
from  light  steel  tanks  formerly  in  use  at  the  mines. 
All  riveting  and  caulking  was  done  by  hand. 

As  floods  on  this  river  rise  over  twenty  feet 
above  low  river  level  it  was  necessary  to  build  the 
power  house  building  with  a  watertight  floor  of  re¬ 
inforced  concrete,  and  masonry  walls  that  would 
stand  water  pressure  to  a  height  of  ten  feet  above 
the  floor  line.  These  walls,  extending  several  feet 
below  floor  level  to  bedrock,  are  over  four  feet  thick 
at  the  base  and  two  feet  at  the  top.  A  thin  rein¬ 
forced  concrete  section  was  built  on  top  of  the  side 
walls  to  make  room  for  the  crane  and  to  carry  the 
roof  trusses.  Machinery  foundations  and  draft  tubes 
were  constructed  of  concrete. 

The  plant  was  finally  completed  in  November, 
1919,  and  recent  reports  tell  of  its  successful  op¬ 
eration. 

RAILWAY  ELECTRIFICATION  IN 
SWITZERLAND 

(The  current  interest  in  railroad  electrification  in 
the  West  makes  the  following  extract  from  a  letter 
recently  received  from  Switzerland  of  especial  timely 
interest. — The  Editor.) 

The  government-operated  railways  of  Switzer¬ 
land  are  operated  on  single  phase,  15,000-volt  alter¬ 
nating  current.  This  requires  the  change-over  of  all 
low  voltage  lines  in  the  vicinity  of  the  railroad  line 
to  underground  construction. 

Insulation  is  tested  to  50,000  volts.  Both  insu¬ 
lators  and  poles  are  painted  green,  so  that  they  may 
not  be  too  conspicuous. 

The  locomotives  are  much  heavier  than  those 
formerly  used,  are  faster  and  draw  more.  They 
utilize  regenerative  braking.  The  drive  is  by  means 
of  a  cam  which  works  from  both  motors  connected 
through  a  shaft  to  an  idler  and  thence  to  two  trian¬ 
gles,  one  on  each  side,  which  are  heavy  discs — 
otherwise  they  break  too  easily.  These  triangles  are 
then  connected  with  the  wheels. 

The  <]k)tthard  Tunnel  was  to  have  been  opened 
in  May  and  the  Erstfeld-Bellinzona  is  scheduled  for 
December,  1920;  Zug-Luzern-Chiasso  in  1921;  and 
the  Basel-Zuerich-Chiasso  in  1922.  The  stretch  from 
Bern  to  Brieg  is  already  in  service. 

The  canton  operated  railroads  are  already  two- 
thirds  electrified.  They  utilize  a  different  drive  from 
that  of  the  federally  operated  roads. 

Work  on  the  Etzel  project  has  been  begun  this 
spring.  It  will  cost  90  million  francs  and  furnish 
power  for  eastern  Switzerland,  so  that  all  main  lines 
in  this  region  can  be  electrified  by  1925. 

Several  projects  are  now  under  way.  In  Wallis, 
the  stream  from  Mt.  Blanc  is  being  developed  and  is 
known  as  the  Barberina  Project.  The  canton  of 
Bern  is  developing  Hash  Valley  as  far  as  Grimsel, 
where  300,000  kw.  will  be  obtained  for  industrial 
puiposes.  Work  on  this  is  to  start  this  summer. 
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Reward  For  Efficiency 

BY  E.  O.  KDGERTON 

(Constructive  thought  was  the  order  of  the  day  at  the  recent  Pasadena  Convention  of  the 
National  Electric  Light  Association,  and  of  the  many  utterances  there  made,  none  stand  out 
more  clearly  in  the  public  mind,  more  forcefully,  than  do  those  of  E.  O.  Edgerton,  president 
of  the  California  Railroad  Commission.  He  drove  home  his  ideals  of  utility  service  and  the 
possibilities  of  reward  in  such  a  clear  manner  as  to  give  hope  and  inspiration  for  the  future 
in  matters  of  finance — both  sorely  needed  in  our  industry  today.  The  following  is  from  a 
stenographic  report  of  his  address. — ^The  Editor.) 


I  believe  that  in  a  very  real  sense  the  gentlemen 
conducting  the  public  utility  business  today  are  pub¬ 
lic  sei-vants.  In  turning  the  pages  of  the  report  of 
the  Committee  on  Electrical  Resources,  I  became 
interested  in  answers  to  queries  that  had  been  sent 
out  by  that  committee,  these  answers  coming  from 
California.  And  one  of  them  particularly  struck  my 
attention.  I  was  more  interested  in  that  particular 
answer  than  in  any  other,  because  the  gentleman 
who  wrote  it  evidently  felt  pretty  strongly  on  the 
subject  of  what  the  Commission  had  done  to  him. 
And  to  emphasize  his  objection  to  what  he  conceived 
to  be  the  attitude  of  the  California  Railroad  Com¬ 
mission,  he  said,  “This  Commission  must  get  over 
the  idea  that  it  represents  the  public.”  And  he 
quoted  “represents  the  public.” 

Now,  my  conception  is  that  it  cannot  be  pos¬ 
sible  fairly  to  operate,  either  on  the  part  of  the  Util¬ 
ity  Commission  or  on  the  part  of  a  public  utility, 
except  the  interests  of  the  public  be  made  para¬ 
mount. 

Let  us  put  the  converse  of  that  to  see  how  it 
would  sound — ^that  the  best  interests  of  a  public 
utility  company  lay  along  the  line  of  working  against 
public  interest.  Now,  none  of  us  would  agree  to 
that,  I  take  it.  So  the  opposite  must  be  true.  In  a 
very  real  sense,  my  eight  years  on  the  Railroad  Com¬ 
mission  teach  me  that  what  is  good  for  the  public 
is  good  for  the  company,  and  what  is  bad  for  the 
company  is  bad  for  the  public.  And  the  Railroad 
Commission  proposes  to  proceed  along  that  line;  and 
so  it  says  with  emphasis  that  it  is  to  the  interests 
of  the  consumers  and  the  public  that  these  great  in¬ 
stitutions  be  kept  sound. 

What  Is  a  Reward  for  Efficiency? 

Now,  rewards  for  efficiency.  I  want  to  define 
this  subject  in  my  own  way.  I  want  to  broaden  it 
from  a  mere  discussion  of  definite  specific  reward 
and  treat  it  from  the  standpoint  of  inducement  to  do 
the  best  that  is  in  each  man  who  is  connected  with 
this  great  industry,  and  also  finally  I  want  to  suggest 
inducement  to  the  public  utility  commissioners  to  do 
their  best. 

Let  us  take  money.  By  the  way,  for  some  rea¬ 
son  or  other  that  I  have  not  been  able  to  under¬ 
stand — and  I  have  made  considerable  inquiry  on  the 
subject — finance  is  excluded  from  public  discussion, 
as  an  ordinary  thing.  I  looked  over  your  program — 
and  I  speak  in  no  sense  of  criticism — I  looked  over 
your  program  seeking  the  place  where  finance  would 
be  discussed,  and  I  found  nothing.  Why  that  is  so 
I  don’t  understand,  because  today  at  least  in  Cali¬ 
fornia — and  I  think  it  is  true  over  the  nation — the 
greatest  single  job  that  we  have  is  to  finance  these 


public  utility  concerns.  And  why  that  great  subject 
should  not  be  pulled  frankly  out  into  the  open  so 
that  the  most  of  intellect  and  ability  can  be  brought 
to  bear  on  the  subject,  I  don’t  understand. 

If  I  dwell  too  much  on  California  conditions, 
it  is  not  in  any  provincial  spirit,  it  is  not  in  any  feel¬ 
ing  that  we  in  this  state  dominate  the  situation  in 
any  degree,  but  it  is  first  because  I  know  California 
conditions  better  than  any  others,  and  next,  because 
of  the  situation  we  are  in.  The  problems  perhaps 
are  accentuated  out  here  as  compared  with  the  East. 

The  job  of  financing  these  public  utilities  im¬ 
mediately  ahead  is  a  huge  one.  In  California  every 
time  I  have  made  an  estimate  of  the  amount  of 
money  required  in  the  next  few  years,  I  have  found 
that  somebody  raises  that  estimate.  I  started  in 
with  $250,000, OOO  in  the  next  ten  years,  and  I  have 
been  raised  now  to  $500,000,000;  and  I  don’t  know 
where  it  is  going  to  end. 

Charge  of  Financial  Unsoundness 

The  other  day  in  Chicago  a  very  famous  banker 
was  on  the  witness  stand  before  the  Public  Utility 
Commission  of  that  state,  and  he  made  this  state¬ 
ment,  published  largely  over  the  nation,  that  any¬ 
body  who  invested  in  public  utility  stock  needed  a 
guardian.  I  don’t  admit  that  the  electric  public 
utilities  of  California  are  financially  sound,  basically 
sound.  I  affirmatively  assert,  I  insist  that  it  is  true, 
and  I  say  that  that  statement  as  a  generalization  is 
unsound,  and  as  a  particularization  as  applied  to 
California  is  particularly  unsound,  and  that  sort  of 
statement  has  the  effect  of  offsetting,  in  some  degree 
at  least,  the  efforts  that  are  being  made  to  build  up 
the  credits  of  these  companies  in  order  that  the  in¬ 
vestors  may  have  confidence  and  assurance.  A  gen¬ 
tleman  of  prominence  who  goes  publicly  on  the  wit¬ 
ness  stand  and  makes  a  statement  of  that  kind  ought 
at  least  to  be  careful  that  by  a  glittering  generality 
he  does  not  do  serious  damage,  probably  not  intended 
by  him. 

I  am  one  of  those  who  believe  that  you  cannot 
produce  the  best  that  is  in  men  and  women  by  pun¬ 
ishment.  You  cannot  whip  a  man  into  efficiency. 
In  that  belief  I  am  convinced  you  must  proceed  by 
inducement;  that  every  one  of  us  in  some  degree, 
in  order  that  he  may  do  the  best  that  is  in  him, 
requires  that  before  his  eyes  there  be  some  reward 
in  some  form. 

'  Encouraging  Western  Investment 

Let  us  apply  that  to  the  fellow  who  has  money 
to  invest.  I  recognize  that  we  cannot  get  money  out 
here  from  the  East  into  California  by  threat,  by 
argument,  by  any  form  of  punishment,  by  any  sug¬ 
gestion  that  because  of  investment  already  made 
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they  cannot  quit;  I  recognize  that  the  money  must 
come  by  inducement;  and  in  my  judgment  it  can  be 
induced  without  paying  exorbitant  and  unreasonable 
prices  for  it.  We  must  bid  for  it,  yes ;  but  bid  for  it 
against  speculative  securities,  against  anything  any¬ 
body  is  willing  to  offer — bid  for  it  against  the  man 
who  offers  a  chance  for  large  reward?  No;  I  say  not. 
But  I  believe  that  we  have  assets  in  California  which, 
if  properly  used,  will  produce  the  fundamentals  of 
inducement  to  investors,  this  being  absolute  security 
of  the  investment  itself,  the  assurance  that  the  dollar 
will  not  become  90  cents  or  something  less,  coupled 
with  the  certainty  and  regularity  of  return.  And  if 
we  have  these  assets,  why  not  make  use  of  them,  and 
then  if  money  is  available  on  any  terms,  we  will  get 
that  money. 

What  are  these  assets?  Power  houses  and 
transmission  lines?  Surely.  But  over  and  above 
that  we  have  the  assets  of  a  great  vital,  essential 
service — a  service  which  the  people  must  have,  a 
service  which  they  cannot  get  along  without.  And 
that  is  an  assurance  to  an  investor  that  that  asset 
cannot  disappear.  My  judgment  is  that  the  Railroad 
Commission  has  that  asset  in  trust  for  the  people, 
and  I  think  they  can  make  bitter  complaint  if  we  do 
not  use  that  asset,  coupled  with  others,  so  as  to 
produce  the  necessary  money  to  do  the  absolutely 
essential  development  that  must  go  forward  in  this 
state. 

Insuring  Investment 

If  it  is  necessary  now  to  insure  investment,  to 
insure  regularity  and  certainty  of  return,  why  not 
face  that  fact?  Why  continue  to  indulge  in  discus¬ 
sions  of  technical  methods  of  valuation  never  settled? 
Eight  years’  experience  now  in  the  Railroad  Com¬ 
mission,  with  constant  discussion  of  the  methods  of 
valuation  and  proper  rate  bases  and  readings  of  the 
decisions  of  the  courts,  puts  me  in  position  to  say 
to  you  gentlemen  that  those  questions  are  no  more 
certainly  settled  today  than  they  were  eight  years 
ago.  Why  not  face  that  as  a  fact,  and  why  not  seek 
some  other  method  of  determining  the  rate  of  return 
the  company  should  get?  To  face  the  situation 
clearly  and  conscientiously,  what  methods  now  shall 
we  pursue? 

Sound  Capitalization 

The  sound  thing  to  do  is  to  start  with  sound 
capitalization — an  admitted,  agreed,  established  cap¬ 
italization  ;  and  thereafter  fix  rates  based  on  getting 
the  necessary  bond  interest,  dividends,  and  fixed 
charges  to  support  that  investment,  and  then  to  meet 
the  contention  of  the  investor  that  perhaps  later  a 
different  policy  may  be  adopted,  set  up  a  cash  reserve 
out  of  rates,  to  be  rigidly  held,  for  the  purpose  of 
insuring  bond  interest  and  dividends,  so  that  when 
you  go  to  market  your  securities  in  the  money  mar¬ 
kets  of  the  country,  the  investor  can  be  shown  an 
actual  cash  reserve  as  an  insurance  policy  for  his 
bond  interest  and  principal.  I  realize  that  this  sug¬ 
gestion  means  almost  a  complete  reversal  of  the 
attitude  of  regulating  bodies  towards  this  question. 
But  why  not  ?  If  it  is  the  sound  thing  to  do,  why  not 
reverse  the  attitude? 


I  make  these  suggestions  in  no  spirit  of  finality. 
If  there  is  one  thing  I  have  learned,  it  is  that  final 
opinions  are  never  final.  But  I  do  make  them  for 
the  purpose  of  starting  discussion  on  this  important 
subject.  If  those  suggestions  are  not  sound,  weak¬ 
nesses  may  be  pointed  out,  and  I  for  one  will  welcome 
such  suggestions.  I  welcome  criticism  of  regulation 
in  California,  only  providing  that  the  fellow  who 
criticizes  me  accords  to  me  the  same  thing  that  I 
accord  to  him,  and  that  is  sincerity  of  purpose. 

Degrees  of  Efficiency 

Are  all  the  electric  public  utilities  at  the  highest 
point  of  efficiency?  Well,  they  are  not  all  here,  so 
we  can  say  they  are  not,  and  I  think  we  can  conclude 
that  there  are  different  degrees  of  efficiency  among 
the  companies.  It  is  sound  to  suggest  that  induce¬ 
ments  definitely  be  held  up  to  the  companies  to 
become  thoroughly  efficient.  I  think  it  would  pay 
the  public  to  hold  up  definite  rewards  to  that  end. 
And  incidentally  that  suggestion  has  been  made 
quite  frequently  to  our  Commission  and  others. 
There  is  a  feeling  that  regulation  has  a  tendency  to 
hold  the  retuiTi  down  to  a  dead  level,  that  the  ineffi¬ 
cient  company  enjoys  that  rate  of  return  and  that 
the  efficient  company  enjoys  it  no  more,  no  less,  and 
that  its  initiative  in  a  sense  is  destroyed.  Why  work, 
toil,  think,  to  produce  efficiency  if  the  regulating 
body  immediately  grabs  it  off  in  rates?  A  very  fair 
suggestion.  But  this  is  to  be  thought  of:  Whom 
must  you  reward  to  get  the  efficiency? 

If  you  have  taken  care  of  the  investor,  if  you 
have  produced  a  situation  where  his  investment  is 
safe  and  intact,  his  return  is  regular  and  sure,  must 
you  stimulate  him  to  make  him  efficient?  That  is 
not  quite  what  we  are  thinking  of.  Then  who  is  it 
that  we  should  stimulate  by  offer  of  reward?  In  my 
judgment,  it  is  the  organization  of  the  company 
itself,  and  when  I  say  “organization”  I  mean  from 
the  president  to  the  office  boy.  I  don’t  believe  it  pro¬ 
duces  efficiency  merely  to  hand  the  management,  as 
such,  the  reward;  in  fact,  I  am  inclined  to  think  that 
that  would  produce  the  opposite  effect,  because  down 
through  the  organization  would  go  the  feeling  that 
the  reward  earned  by  each  individual’s  efforts  was 
going  to  some  one  else,  and  there  is  not  anything 
in  the  American  mind  that  produces  more  resent¬ 
ment  than  such  a  situation. 

The  regulating  body  ought  to  give  definite  as¬ 
surance  that  for  increased  efficiency  and  economy, 
always  coupled  with  good  service,  a  reward  should 
be  accorded  by  the  regulating  body  representing  the 
people.  The  job  thereafter  is  distinctly  one  of  man¬ 
agement  to  make  that  effective.  A  management  to 
make  it  effective  must  see  to  it  in  some  efficient  way 
that  every  member  of  the  organization,  no  matter 
how  humble,  is  made  to  understand  in  a  convincing 
way  that  his  increased  efforts  towards  efficiency  and 
economy  will  be  rewarded.  I  speak  not  only  in  a 
money  sense,  but  also  of  recognition  of  service  well 
performed  by  men  lower  in  the  ranks;  I  speak  of 
certainty  of  advancement  when  opportunity  comes; 
I  speak  of  the  absolute  elimination  of  pull  or  influ¬ 
ence  in  the  advancement  in  the  organization ;  I  speak 
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of  a  situation  where  the  management  itself  studies 
its  personnel  and  constantly  works  at  the  problem, 
to  know  what  its  personnel  really  is,  to  know  when 
efficiency  and  economy  are  being  striven  for  by  the 
individual  in  the  ranks,  and  then  with  absolute  cer¬ 
tainty  to  reward  that  effort  on  the  part  of  the  mem¬ 
bers  of  the  organization.  Is  this  being  done?  It  is 
not.  As  to  some  of  you,  yes;  but  still  again  they 
are  not  all  here,  so  they  are  not  all  doing  it. 

I  have  had  clerks  telephone  me  from  the  inside 
of  public  utility  organizations,  fearful  to  give  their 
names  to  me,  to  urge  that  the  entire  class  repre¬ 
sented  by  the  speaker  over  the  telephone  had  l^n 
overlooked  in  the  wage  increase,  and  that  the  wage 
increase  had  been  given  in  large  part  to  the  organ¬ 
ized  employes.  And  in  that  clerk’s  heart  was  the 
sense  that  because  of  the  organization,  because  of 
the  threat  held  up  to  the  management,  additional 
wages  had  been  accorded  and  merit  had  been  for¬ 
gotten.  And  there  is  not  a  more  dangerous  mental 
condition  in  the  human  mind  than  to  feel  that  the 
only  possibility  of  getting  a  reward  is  to  swing  a  club. 

Solving  the  Labor  Problem 

There  is  no  better  way  to  solve  the  question 
often  called  the  labor  question — there  is  no  better 
way  to  take  the  body  of  labor,  working  people,  clerks, 
away  from  the  demagogue  leader  of  the  union  than 
to  accord  every  individual  in  an  organization  rewards 
for  efficiency.  It  is  the  best  safeguard  against  the 
chap  who  comes  about  preaching  anarchy,  preaching 
this  proposition,  “You  are  not  getting  a  square  deal.” 
What  better  safeguard  could  there  be  than  to  have 
in  the  heart  of  the  fellow  he  comes  to,  the  knowledge 
that  he  is  getting  a  square  deal?  That  is  better  in 
my  judgment,  than  any  panacea  that  has  been  sug¬ 
gested  ;  but  it  requires  work  and  study,  and  I  am  not 
prepared  to  suggest  definite  methods  of  carrying  this 
into  effect.  I  believe  it  requires,  on  the  part  of  the 
management,  work,  thought,  study,  effort.  Is  it 
worth  that  effort? 

I  remember  talking  to  one  of  the  directors  of  a 
company  that  is  generally  considered — and  I  think 
properly  so — one  of  the  most  efficient  in  the  United 
States  in  the  matter  of  organization.  It  is  generally 
understood  that  the  employes  of  that  company  sel¬ 
dom  quit.  I  began  to  be  interested  to  know  why,  and 
so  I  talked  to  one  of  the  directors.  In  a  few  words 
he  explained  the  system.  He  said:  “It  is  the  job  of 
the  highest  officers  in  our  company,  it  is  their  prin¬ 
cipal  job,  to  study,  to  watch,  to  investigate,  to  come 
in  contact  with,  all  of  the  employes  of  the  company. 
A  rigid  rule  is  adopted  that  promotions  are  made 
upon  merit,  that  in  no  instance  is  an  outside  man 
called  into  the  organization,  except  the  organization 
itself  has  not  one  of  the  special  knowledge  required 
at  the  moment ;  that  men  starting  with  the  company 
have  an  assurance  of  a  career  for  life,  and  that  they 
have  the  assurance  that  they  will  be  constantly  pro¬ 
moted  as  opportunity  offers.”  I  said  to  him,  “Well, 
if  this  is  the  job  of  the  principal  officers  of  the  com¬ 
pany,  how  do  you  find  time  for  the  ordinary  business 
of  the  concern?”  He  said,  “If  our  organization  is 
efficient,  the  business  takes  care  of  itself.  In  other 


words,  we  sharpen  the  tool,  and  we  have  the  confi¬ 
dence  thereafter  that  it  will  cut.  We  don’t  have 
to  worry.” 

The  Railroad  Commission 

The  Railroad  Commission  also  requires  effi¬ 
ciency.  We  are  the  same  kind  of  animals  as  you 
fellows — no  different.  The  job  is  a  little  different — 
true;  but  in  a  real  sense  we  are  wrapped  up  in  your 
success,  will  suffer  by  your  failure.  Remember,  if 
the  private  ownership  and  operation  of  public  utili¬ 
ties  goes  down  in  failure,  regulation  goes  down  with 
it.  No  matter  whether  the  Commissioners  can  point 
the  finger  of  blame  to  the  utility  men,  if  the  wreck 
occurs,  regulation  has  failed. 

So  you  fellows  owe  a  duty  to  the  public  utility 
commissions.  Y’ou  should  hold  up  the  reward  for 
efficiency  on  their  part.  And  the  only  reward  that 
you  have  available  is  to  make  regulation  as  little 
necessary  as  possible,  that  you  yourselves  really  put 
into  effect  the  things  outlined  by  Mr.  Kennedy  in  his 
very  able  paper.  Beat  the  regulating  body  to  it,  and 
you  will  do  the  best  thing  you  can  for  the  regulating 
body.  By  the  success  of  your  own  efforts  in  satisfy¬ 
ing  the  public  will  you  make  the  job  of  the  utility 
commission  a  job  worth  having. 

It  is  a  cheap  and  easy  thing,  and  sometimes  re¬ 
sults  in  temporary  glory,  for  commissioners  to  de¬ 
nounce  public  utilities;  but  it  is  in  reality  a  very 
costly  thing,  for  the  companies  and  for  the  com¬ 
missioners,  because  finally  a  denunciation  goes  to  the 
point  of  wreck,  as  I  said,  and  regulation  and  com¬ 
missioners  go  down  with  the  wreck. 

Necessity  of  Hydroelectric  Development 

And  finally,  may  I  say  this  from  the  standpoint 
of  California?  There  is  a  tremendous  job  ahe^ — a 
job  for  the  electric  utilities,  a  job  which  involves  not 
only  carrying  forward  the  business  which  naturally 
accumulates,  which  normally  increases,  but  the  un¬ 
questioned  job  of  taking  over  the  work  now  being 
done  by  oil  out  here.  There  is  not  another  substitute 
in  sight  for  oil  except  hydroelectric  energy ;  and  it  is 
a  sobering  thought  to  think  of  the  tremendous  re¬ 
sponsibility  which  that  will  place  upon  the  electric 
utility  men  of  this  state  and  the  Commission  with 
them.  When  you  stop  to  think  of  a  state  like  Cali¬ 
fornia,  with  agriculture,  industry,  and  the  people 
absolutely  dependent  upon  the  efforts  of  you  gentle¬ 
men  to  produce  service,  think  of  the  responsibility 
that  you  not  only  ought  to  take  upon  your  shoulders, 
but  that  you  will  have  to  take  upon  your  shoulders. 

Value  of  Frank  Discussion 

Realizing  that,  I  make  this  suggestion,  that  it 
is  the  wise  thing  to  approach  this  whole  problem 
with  an  open  mind,  without  any  fear  whatever  of 
disclosing  secrets,  withholding  information,  striving 
for  advantage,  this  company  against  the  other,  in 
order  to  solve  the  problem  in  a  way  that  will  be 
sound,  considering  the  whole  power  situation.  I  be¬ 
lieve  the  proper  position  for  both  the  companies  and 
the  Commission  to  take  is  that  it  is  one  great  prob¬ 
lem,  and  that  it  is  not  sound  operation  on  the  part 
of  the  companies  to  allow  one  company  to  be  seri- 
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ously  injured,  because  that  injures  the  industry  as 
a  whole. 

I  am  not  suggesting  this,  but  why  not  discuss  it  ? 
If  today  this  great  job  be  to  get  it  financed — if  to 
produce  the  service  under  the  conditions  that  must 
be  accorded  the  people,  it  is  necessary  to  consider 
complete  unification  of  these  plants,  why  not  dis¬ 
cuss  it?  I  say  the  man  who  is  afraid  openly  and 
frankly  to  discuss  that  subject  is  fearful  it  may 
succeed.  Why  will  the  fellow  who  believes  that  there 
is  an  inherent  fundamental  weakness  in  unification 
not  come  forward  and  discuss  it  with  anybody,  in 
the  conviction  that  he  can  defeat  the  suggestion? 

I  only  suggest  that  because  I  know  it  touches 
the  heart  of  the  fellow  who  has  built  up  a  company, 
who  has  been  with  it  in  fair  weather  and  foul,  and 
has  a  pride  in  that  company,  in  its  giving  service 
and  in  its  entity.  I  know  that,  being  a  human  being, 
he  does  not  like  to  merge  that  company  with  another. 
I  know  that  he  feels  he  is  giving  good  service,  and 
he  is  reluctant  to  consider  the  unification  with  other 


companies  that  he  thinks  are  below  him  in  the  stand¬ 
ard  of  service. 

But  why  not  discuss  it?  If  it  is  the  answer, 
then  I  say  the  personal  feelings  of  each  of  us  must 
go  by  the  board.  The  great  thing  to  accomplish  is 
the  doing  of  the  job,  and  finally  the  public  will  hold 
us  responsible  for  having  the  job  done.  They  do  not 
understand  all  the  angles  of  it.  The  public  of  Cali¬ 
fornia  today,  if  you  suddenly  said,  “Let  us  put  all 
the  companies  together  under  one  gi*eat  organiza¬ 
tion,”  might  rebel,  because  they  would  not  under¬ 
stand  what  it  meant;  but  that  does  not  exclude  us 
from  going  forward  with  the  discussion  to  see 
whether  it  is  sound.  It  won’t  do  for  us  later  to  say, 
“Well,  you  don’t  want  us  to  do  it.”  My  conception 
finally  is  that  the  electric  public  utility  men,  with  the 
utility  commission,  are  in  responsible  charge  of  doing 
the  job.  We  must  do  it  efficiently,  and  then  we  are 
entitled  to  our  rewards.  If  we  don’t  do  it,  we  ought 
gracefully  to  take  what  undoubtedly  will  result. 


Service  of  the  Business  Press  to  Foreign  Trade 

BY  JAMES  H.  McGRAW 


(In  the  Pan-Pacific  field  the  question  of  international  relations  and  their  effect  upon  trade  and 
national  prosperity  is  of  ever-increasing  importance  to  the  electrical  industry.  The  vital  part 
which  the  business  press  plays  in  the  establishment  and  development  of  healthy  international 
relations  is  here  analyzed  by  the  President  of  the  McGraw-Hill  Co.,  Inc.,  in  excerpts  from 
an  address  delivered  before  the  recent  Foreign  Trade  Convention. — The  Editor.) 


Foreign  trade  to  hundreds  of  manufacturers  in 
this  country  has  been  a  name  only.  It  is  trite  to 
say  that  the  average  American  manufacturer  has 
thought  only  in  terms  of  his  domestic  business  for 
so  long  that  it  is  usually  the  exception,  rather  than 
the  rule,  for  him  to  be  thoroughly  familiar  with  his 
opportunities  and  his  responsibilities  with  regard  to 
foreign  trade. 

Molding  Public  Opinion  for  Foreign  'Trade 

The  development  of  a  better  understanding  of 
our  foreign  trade  needs  and  our  foreign  trade  respon¬ 
sibilities  is  an  educational  movement,  and  through 
the  medium  of  the  business  press  the  manufacturers 
may  learn  in  detail  in  their  several  industries  some¬ 
thing  of  the  opportunities  for  trade  extension  in 
their  particular  fields. 

There  are  two  broad  classes  of  business  journals 
in  this  country  which  are  functioning  to  help  meet 
this  great  problem.  First,  there  are  those  journals 
published  in  this  country  whose  circulation  is  pri¬ 
marily  in  the  United  States.  It  is  the  function  of 
these  journals  to  take  up  the  problems  of  the  Amer¬ 
ican  manufacturer  as  an  exporter  of  goods  in  connec¬ 
tion  with  the  other  problems  that  they  present  to 
him,  and  this  large  group  of  business  papers  can  do 
much  to  arouse  the  manufacturer  to  his  opportuni¬ 
ties  in  the  foreign  field. 

Then  there  is  a  large  group  of  journals  which 
are  published  in  this  country,  but  are  presented  from 
the  viewpoint  of  the  foreign  buyer  and  the  importer 
in  other  countries,  whose  circulation  is  found  in  the 
countries  outside  of  the  United  States.  These  papers 
are  printed  in  different  languages,  and  concern  them¬ 


selves  fundamentally  with  the  problems  of  the  buyer 
of  American  goods,  rather  than  with  the  problems  of 
the  seller  of  American  goods. 

Three  Functions  of  the  Business  Press  in  Reference 
to  Foreign  'Trade 

There  are  three  directions  in  which  the  business 
press  can  function  in  reference  to  foreign  trade. 
It  can 

1.  Assist  in  awakening  the  business  man  to  the  effect 
of  foreign  trade  as  a  stabilizer,  and  of  its  necessity  as  an 
outlet  for  indefinite  increase  of  our  industrial  production; 

2.  Gather  and  publish  information  regarding  the  con¬ 
ditions  in  foreign  lands  which  affect  our  trade  opportunities; 
and 

3.  Spread  the  knowledge  of  American  goods  in  foreign 
lands. 

The  need  for  exercising  the  first  of  these  func¬ 
tions — the  awakening  of  the  business  man  to  the 
stabilizing  effect  of  foreign  trade  and  of  its  necessity 
as  an  absorbent  of  surplus  production — is  still  one  of 
very  great  importance  indeed.  It  has  been  the  theme 
of  many  a  paper  before  foreign  trade  gatherings.  Nor 
is  it  necessary  to  emphasize  again  the  reason  why 
the  business  press  has  a  special  mission  in  this  re¬ 
gard.  'That  has  been  amply  developed  in  the  intro¬ 
ductory  remarks  to  this  paper. 

It  is  pertinent  to  point  out,  though,  that  foreign 
trade  will  never  become  the  factor  it  should  be  in  the 
commercial  life  of  this  country  until  there  is  a  “mass 
movement”  into  export  trade.  This  must  be  preceded 
by  an  understanding  of  its  importance,  and  then  ac¬ 
complished  by  intelligent  cooperative  effort.  The 
relatively  small  corporations,  as  well  as  the  few  dom¬ 
inant  ones  in  each  industry,  must  sell  goods  abroad. 
The  mass  movement  should  receive  its  gi*eatest  stim- 
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ulant  through  the  sort  of  educational  work  for  which 
the  business  press  is  particularly  fitted.  Even  a 
business  paper  with  as  small  a  subscription  list  as 
5,000  reaches  far  beyond  the  confines  of  the  dom¬ 
inant  coiTiorations  in  its  industry  and  is  in  a  position 
to  preach  the  doctrine  of  foreign  trade  to  every 
organization  with  strength  enough  to  engage  suc¬ 
cessfully  in  export  work. 

International  Sympathies 

Nor  is  educational  effort  along  the  lines  of  the 
effect  and  advantages  of  foreign  trade  alone  sufficient 
to  bring  about  the  result  we  desire.  It  is  necessary 
to  awaken  international  sympathies  and  to  create 
international  thinking  in  ^1  lines  of  business.  We 
must  break  down  the  insular  barriers  in  both  our 
thinking  and  our  action.  They  will  not  fall  easily, 
but  only  after  constant  hammering  and  bringing  to 
bear  every  resource  of  fact  and  logic. 

Moreover,  while  we  are  working  toward  the  de¬ 
sired  goal,  the  business  press  can  do  yeoman  service 
in  bringing  heavy  influence  to  bear  on  specific  issues. 
For  example,  when  the  Appropriations  Committee  of 
the  House  of  Representatives  in  February  cut  the 
appropriations  for  our  foreign  trade  promotion  work, 
the  business  press  in  every  line  pointed  out  the  cer¬ 
tain  serious  effect  of  such  curteilment  and  urged 
upon  its  readers  the  expression  of  their  views  to 
their  representatives  in  Congress.  The  need  for 
crystallization  of  views  on  such  issues  will  occur  con¬ 
stantly,  and  the  business  press  can  be  counted  on  to 
do  its  part  in  unifying  opinion  and  securing  action. 

Information  Regarding  Conditions  Abroad 

Until  recently,  the  business  press  has  functioned 
mainly  in  relation  to  domestic  affairs.  Since  1914, 
however,  there  has  been  a  rapid  increase  in  the 
variety  and  intensity  of  business  paper  effort  on  for¬ 
eign  trade,  and,  as  you  well  know,  it  has  been  a  very 
potent  factor  in  stimulating  interest  and  activity  in 
this  trade. 

There  has  been  a  very  lively  recognition  by  the 
business  papers  of  the  importance  of  foreign  trade 
news,  and  through  slow  and  difficult  sources  of  infor¬ 
mation  much  has  been  accomplished  along  these 
lines.  From  now  forward  the  task  will  be  easier. 

The  reason  for  our  former  neglect  of  foreign 
trade  interests  is  obvious  enough.  The  vast  volume 
of  our  trade  in  manufactured  goods  has  in  the  past 
been  largely  domestic,  and  our  business  papers,  seiz¬ 
ing  their  field,  were  satisfied  to  act  as  purveyors  of 
information  regarding  domestic  conditions  and  de¬ 
velopments  only.  But  as  American  business  takes 
on  an  international  scope,  so  must  the  business  paper 
expand.  It  will  no  longer  do  to  be  concerned  with 
domestic  conditions  only.  World  conditions  must  be 
inteiT)reted.  The  American  manufacturer  and  mer¬ 
chant  must  be  able  to  get  from  their  business  paper 
the  same  sort  of  information  regarding  foreign  trade 
that  they  now  get  regarding  domestic  trade. 

One  vital  way  in  which  the  business  press  is 
functioning  in  connection  with  the  promotion  of  a 
better  understanding  of  foreign  trade  is  to  bring 
to  the  attention  of  the  American  manufacturers  what 
is  being  done  by  competitors  abroad  who  are  seeking 
the  same  markets. 


More  than  that,  because  of  the  close  association 
that  exists  between  the  business  press  and  its  own 
clientele  there  has  been  on  occasion  the  opportunity 
to  emphasize  the  mutual  values  of  import  and  export 
relations  between  our  manufacturers  and  the  manu¬ 
facturers  abroad.  Because  the  business  paper  is 
close  to  its  field  and  because  it  sees  the  necessity  for 
making  first-hand  studies  and  investigations  of  situ¬ 
ations,  it  has  an  unique  opportunity  for  leadership  in 
the  establishment  of  a  better  understanding  of  ex¬ 
port  or  import  trade  relations  of  our  own  manufac¬ 
turers  or  consumers. 

Spreading  Knowledge  of  American  Goods  Abroad 

The  third  function  of  the  business  press  is  to 
act  as  an  advance  agent  for  American  goods  abroad. 
In  this  respect,  the  business  press  already  has  an 
enviable  record — a  record  stretching  back  a  score  of 
years.  Business  paper  reading  matter,  as  well  as 
advertisements,  are  constantly  stimulating  sales  of 
American  goods  and  machinery  abroad.  Tales  are 
common  of  even  heavy  machinery  ordered  by  cable 
on  the  sole  basis  of  a  business  paper  description, 
record  of  performance,  or  advertisement. 

This  foreign  propaganda  function  was  a  by¬ 
product,  not  stimulated  prior  to  1914.  No  attempt 
was  made  to  secure  foreign  subscriptions.  They 
were  bought,  not  sold.  Since  1914,  a  new  attitude 
has  developed  and  publishers  of  business  papers  are 
making,  and  will  continue  to  make,  the  strongest 
efforts  to  put  their  periodicals  into  the  hands  of  influ¬ 
ential  foreign  readers. 

Nor  are  these  efforts  confined  to  placing  our 
American  editions  in  foreign  hands.  Special  foreign 
editions  are  being  printed  in  a  number  of  instances, 
while  several  new  business  papers,  printed  exclu¬ 
sively  in  foreign  languages,  have  been  established. 

Although  the  great  work  of  the  business  press 
in  its  relation  to  foreign  trade  has  only  just  begun, 
it  is  safe  to  say  that  every  business  paper  in  the 
United  States  is  awake  to  its  opportunities,  its  re¬ 
sponsibilities  and  its  duty.  The  general  recognition 
of  these  factors  is  already  in  evidence — the  final 
form  into  which  action  will  crystallize  is  yet  to  be 
reached.  It  is  too  true  that  their  preliminary  work 
has  not  been  above  criticism.  But  they,  too,  have 
suffered  from  the  inertia  that  has  characterized  the 
general  attitude  of  our  business  men  toward  foreign 
trade,  though  in  justice  it  must  be  said  that  the  more 
progi'essive  of  them  previous  to  1914  tried  preaching 
a  doctrine  which  they  knew  to  be  sound,  but  which 
apparently  fell  on  deaf  ears.  Now,  with  the  business 
mind  in  a  more  receptive  mood,  they  are  improving 
through  mutual  criticism  and  appreciation,  preaching 
the  doctrine  of  the  stabilizing  influence  of  foreign 
trade,  throwing  light  on  pertinent  foreign  conditions 
and  going  forth  to  spread  in  foreign  lands  the  knowl¬ 
edge  of  American  goods  and  equipment. 

And  where  American  business  goes,  it  will  find 
the  American  paper  already  in  the  field.  For  it  is 
as  a  herald  and  a  pioneer  that  the  business  papers 
pledge  themselves  today  to  the  service  of  the  export 
trade  of  the  United  States. 
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PROGRESS  IN  THE  ORIENT 

(1)  and  (2)  Old  and  new  China:  railway  stations  at  Hang  Chow  on  the  Shanghai,  Hang  Chow  and 
Ning-poo  Railway.  (3)  Entrance  to  native  city  of  Zeh-kan,  China.  (4)  Nippon  Electric  Company 
Works,  Tokyo,  Japan.  (5)  Main  Exchange,  Shanghai  Mutual  Telephone  Company,  Shanghai,  China. 
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Power  Developments  in  Scandinavia 

BY  J.  W.  BECKMAN 

(The  Pacific  Coast  states,  owing  to  their  somewhat  similar  topography,  have  a  water  power 
situation  very  like  that  of  Scan^navia.  The  following  article  is  of  special  interest  to  those 
concerned  in  the  fullest  development  of  Western  water  power  resources,  and  constitutes  a  val< 
uable  basis  of  comparison.  The  author  is  a  member  of  the  Beckman  &  Linden  Engineering 
Corporation. — The  IMitor.) 

Due  to  various  circumstances,  such  as  legisla-  penses.  The  transmission  cost  is  apparently  large 
tion,  and  due  to  the  mental  lethargy  of  the  American  since  the  average  price  of  power  at  the  end  of  a 
people — encouraged  to  a  great  extent  by  the  avail-  transmission  line  is  $29.38  per  kw-yr.,  while  the 
ability  of  cheap  sources  of  energy  other  than  water  charge  of  power  to  the  small  consumer  through  a 
power — hydroelectric  developments  have  tended  to 
be  overlooked  and  neglected  in  this  tiountry,  espe¬ 
cially  when  compared  with  similar  power  sources  in 
other  parts  of  the  world. 

It  is  often  stimulating  to  see  what  other  people 
have  done  along  a  special  line  and  it  is  just  as  often 
encouraging  to  see  how  seemingly  insurmountable 
troubles  have  been  overcome  when  there  was  an  in¬ 
telligent  public  behind  an  undertaking.  The  two 
Scandinavian  countries,  Sweden  and  Norway,  have 
been  pioneers  in  hydroelectric  development,  and  it 
would  seem  that  it  might  be  of  interest  to  get  an 
insight  into  developments  there. 

We,  in  the  United  States,  compared  with  Nor¬ 
way,  are  very  backward  in  the  development  of  our 
hydi’oelectric  possibilities.  In  our  country  we  have 
unutilized  power  possibilities  such  as  Norway  never 
has  had.  There  is  no  reason  to  deny  that  Norway 
has  had  some  extremely  cheap  power  installations, 
but  in  many  cases,  and  perhaps  in  all  of  them,  the 
consumers  who  wanted  the  cheap  power  had  to  move 
into  a  desolate  wilderness  or  to  an  isolated  point  on 
the  coast  line  and  there  install  the  consuming  in¬ 
dustry. 

Transmission  Difficulties 
It  might  be  supposed  that  the  power  could  be 
transmitted  from  the  generating  station  to  a  suitable 
point  for  consumption,  but  in  many  cases  the  forma¬ 
tion  of  the  country  prohibits  such  transmission  lines, 
snow-capped  mountains,  glaciers  and  climatic  condi¬ 
tions  forming  barriers  which  often  render  long  dis¬ 
tance  transmission  impossible.  These  are  some  of 
the  factors  which  determine  the  building  of  hydro¬ 
electric  plants  for  industrial  purposes,  and  without  length. 

knowing  all  the  details  connected  with  the  Norwegian  Industrial  Uses  of  Electricity 

developments,  it  is  impossible  fully  to  comprehend  The  water  power  developments  in  Noi-way  have 
their  locations.  It  can  be  said,  with  a  reasonable  a  most  interesting  history,  and  indicate  what  a  finan- 
amount  of  correctness,  that  the  larger,  readily  avail-  cially  poor  country  with  a  small  population  can  do  if 
able,  cheap  power  developments  have  all  been  taken  it  is  fully  brought  to  realize  the  advantages  Nature 
up  and  are  utilized  for  industrial  purposes — electro-  has  placed  in  its  grasp.  Here  it  is  worth  mentioning 
chemical,  electro-metallurgical,  as  well  as  in  the  man-  that  industrial  developments  of  all  kinds  in  the 
ufacture  of  wood  products.  Scandinavian  countries  are  due,  to  a  great  extent,  to 

The  estimated  average  cost  of  installing  hydro-  the  daily  papers,  which  are  keen  and  eager  to  give 
electric  power  in  Norway  today  is  700  Norwegian  to  their  readers  authentic  articles  on  technical  and 
crowns,  or  in  dollars — with  normal  exchange  when  scientific  matters — the  only  way  by  which  a  true 
$1.00  equals  3.75  crowns — $194  per  installed  kilo-  public  interest  can  be  created  for  the  intelligent  in¬ 
watt.  The  investing  public  of  Norway  may  be  satis-  dustrial  development  of  the  country, 
fied  with  a  lower  rate  of  return  than  that  of  the  The  first  use  of  Norwegian  water  power  was  for 
United  States,  since  this  power  is  obtainable  at  the  the  operation  of  grist  mills,  flour  mills  and  saw  mills, 
bus  bars  at  $19.41  per  kilowatt  year — a  price  which  The  annual  development  of  water  power  for  such 
supposedly  covers  all  costs  such  as  depreciation  and  purposes  has  gone  slowly  forward  at  the  rate  of 
amortization  of  the  plant,  as  well  as  operating  ex-  about  1,500  hp.  per  annum. 


VATTr  NEHATTAMlJlAONWaMI 
I  SVEBICE  Ab  I9ir 


Map  showing  water  power  developments  in  Sweden.  For  deveiopments 
above  25,000  the  circiea  are  proportionate  to  the  instalied  capacity. 
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In  the  seventies  the  mechanical  paper  mills  were 
started  and  later  the  chemical  paper  mills  were 
introduced,  giving  a  fresh  impetus  to  the  water 
developments.  Between  1895  and  1915,  the  average 
annual  water  development  due  to  the  paper  industry 
amounted  to  15,500  hp. 

In  1895,  700-800  hp.  electric  energy  was  gen¬ 
erated  by  water — the  birth  of  hydroelectric  devel¬ 
opments.  During  the  following  five  years  the  total 
increase  of  water  power  developed  for  the  production 
of  electric  energy  amounted  to  15,000  hp.,  or  an  aver¬ 
age  increase  of  3,000  hp.  per  year.  During  the  fol¬ 
lowing  five-year  period  40,000  hp.  of  water-generated 
electric  energy  was  installed,  and  there  was  an 
average  annual  increase  of  8,000  hp. 

160,000  hp.  additional  electric  energy  was 
placed  in  operation  during  the  five-year  period  from 
1905  to  1910,  averaging  an  annual  increase  of  over 
30,000  hp. 

It  is  of  especial  interest  that  simultaneously 
with  the  increased  demand  for  water  power  for  the 
purpose  of  generating  electric  energy,  the  water  had 
also  been  utilized  in  ever  increasing  amounts  in  the 
paper  industry,  and  in  1910  the  two  interests,  the 
electrical  industry  and  the  paper  industry,  were  con¬ 
suming  about  the  .same  amounts.  214,000  hp.  were 
used  by  the  paper  industry,  while  for  the  generation 
of  electric  energy  213,000  hp.  were  operating. 

At  that  time  one-third  of  the  electrical  energy 
generated  was  used  for  domestic  purposes,  and  two- 
thirds  were  absorbed  by  industrial  demands. 

During  the  following  eight  years  Norway  has 
made  enormous  strides  in  the  electrochemical  indus¬ 
tries  and,  consequently,  the  gi’owth  of  the  power  gen¬ 
erating  industries  has  been  stupendous.  In  1910, 
15,000  hp.  were  consumed  in  electrochemical  indus¬ 
tries,  while  in  1918,  770,000  hp.  operated  on  these 
industries.  The  domestic  demand  for  power  has  not 
grown  at  all  in  proportion  with  that  of  the  industries, 
and  is  represented  by  a  very  small  percentage  of  the 
total  today. 

Small  Hydroelectric  Developments 

Sweden  is  a  strip  of  land  approximately  the 
same  size  as  the  Pacific  Coast  states  of  the  United 
States,  dotted  throughout  its  length  with  various 
industries  which  have  developed  their  own  source  of 
power  as  one  of  the  inherent  parts  of  the  industrial 
activity.  A  new  industry  contemplating  starting  op¬ 
eration  in  this  country  makes  its  first  question, 
“Where  is  the  nearest  power  line?”  while  in  Sweden 
and  Norway  under  the  same  conditions  the  question 
is,  “Where  is  the  nearest  power  source  that  can  be 
developed?” 

The  result  of  this  attitude  in  Sweden  is  indicated 
by  the  following  official  tables  of  1913  and  1917, 
showing  use  of  developments  and  number  of  develop¬ 
ments  in  Sweden,  and  illustrating  in  a  marked  way 
the  position  of  the  small  developments. 


Size  of  Equipment 

1913 

Total  Number  of 

in  Turbine  Hp. 

Number  of  Plant* 

Turbine  Hp. 

50,00  or  more 

1 

80,000 

26,000—60,000 

2 

68,000 

10,000—26,000 

6 

109,000 

6,000—  1.000 

18 

116,000 

1,000—  6,000 

126 

246,000 

200—  1,000 

296 

132,000 

Itl7 


Siie  of  Dcrelopment* 

Number  of  Installationi 

Turbine  Hp. 

0— 

999  Hp. 

618 

171,603 

1,000— 

1,999 

78 

110,701 

2,000— 

2,999 

29 

69.882 

8,000— 

8,999 

14 

46,690 

4,000— 

4,999 

18 

68,786 

6,000— 

6,999 

10 

56.260 

6,000— 

6,999 

2 

12,616 

7,000— 

7,999 

8 

22,610 

8,000— 

8,999 

8 

26,260 

9,000— 

9,999 

1 

9,680 

10,000— 

10,999 

2 

21,100 

12,000— 

12,999 

8 

37,000 

18,000—  18,999 

1 

18,610 

20,000—  20,999 

1 

20,000 

21,000—  21,999 

2 

42,800 

22,000— 

22,999 

1 

22.960 

24,000— 

24,999 

1 

24,860 

82,000— 

32,999 

1 

82,800 

42,000—  42,999 

1 

42,000 

66,000— 

66,999 

1 

66,240 

76,000—  76,999 

1 

76,626 

129,000—129.999 

1 

129,626 

787 

1,106,096 

The  following  table  indicates  the  uses  the  power 
was  put  to  in  1913 : 


No.  of  Tarkinc  Hp.  % 


Iron  Industry  .  216,000  29 

Pnper  and  pulp  industries . . .  240,000  82 

Textile  industries . . . . . .  40,000  5 

Electrochemical  industry  _ _  90,000  12 

Power — distribution  and  miscellaneous  166,000  22 


Very  radical  changes  have  taken  place  since  then 
in  the  Swedish  iron  industry  as  well  as  in  the  electro¬ 
chemical  field. 

Electric  pig  iron  manufacture  has  grown  rapidly 
and  70,000  hp.  are  used  in  these  furnaces  alone.  The 
consumption  of  electric  energy  for  electrochemical 
manufacture  in  Sweden  in  1917  was  126,000  hp.  and 
has  grown  considerably  since  then. 

It  may  be  interesting  to  compare  the  water 
power  reserves  of  the  Scandinavian  countries — the 
two  European  countries  that  are  most  richly  en¬ 
dowed — with  those  of  the  United  States  of  America. 
The  figures  are  given  in  the  table  below. 

ESTIMATED  POTENTIAL  WATER  POWER 


Million  Hp. 

Hp...per 

1 006-Inbabitan  U 

Norway  . . . 

- -  7.6 

3020 

Sweden  . . . . 

.  6.2 

1060 

United  States  ( approx. )„ . 

.  64.0 

490 

As  to  developed  water  power,  comparative  fig¬ 
ures  are  still  more  interesting,  as  shown  in  the  ac¬ 
companying  table. 

DEVELOPED  WATER  POWER 


Population  Total  D«t.  Hp.  Hp.  per 

(milliona)  Inhabitant 

Norway  .  2.6  1,260,000  .6 

Sweden  . 6.6  1,100,000  .2 

Oregon  \ 

Waahington  /•  . 6.0  941,000  .188 

California  I 


If  hydroelectric  power  were  developed  at  the 
same  rate  on  the  Pacific  Coast  as  in  Norway,  2.5 
million  horsepower  would  be  developed  which  would 
mean  that  close  to  one-quarter  of  all  available  power 
was  working  producing  energy  there. 

The  Scandinavian  countries  suffer  in  a  marked 
degree  from  shortage  of  fuels.  Wood  is  practically 
the  only  native  fuel  source,  and  as  an  energy  it  is 
practically  prohibited.  On  this  account  water  power 
developments  are  of  primary  importance  there.  In 
the  United  States  of  America  coal  and  oil  have  been 
plentiful,  but  here  as  in  all  other  parts  of  the  world 
the  true  conservation  is  that  which  is  applied  in  the 
Scandinavian  countries,  making  the  “White  Coal” 
work  by  the  fullest  development  of  all  water  power 
sources,  both  big  and  small. 


California  Precipitation 

BY  ANDREW  H.  PALMER 


(Rainfall  in  California  is  now,  in  all  probability,  complete  for  the  present  season,  and  the 
following  article — the  second  half  of  which  will  appear  in  the  next  issue — includes  a  complete 
survey  of  data  which  could  only  be  touched  upon  in  an  article  on  this  important  subject  pub¬ 
lished  earlier  in  the  year.  The  author  is  Meteorologist  with  the  U.  S.  Weather  Bureau. — 

The  Editor.) 

When  a  state  is  so  largely  dependent  upon  pre-  Within  the  state  are  also  included  the  region  of 
cipitation  as  is  California,  rainfall  data  attain  the  greatest  known  snowfall  in  the  United  States,  and 
importance  of  vital  statistics.  The  water  problem  in  regions  in  which  snow  of  measurable  amount  has 
California,  as  in  most  states  lying  west  of  the  Mis-  never  been  known  to  fall.  There  is  a  general  in- 
sissippi  River,  is  of  great  economic  importance.  The  crease  in  average  precipitation  from  the  southeast  to 
East  has  no  water  problem  comparable  in  magnitude  the  northwest.  Moreover,  the  mountains  are  regions 

of  heavy  precipitation,  while  the  interior  basins  and 
the  southeastern  plateau  regions  receive  deficient 
precipitation.  Records  show  that  there  is  an  increase 
in  average  annual  precipitation  up  to  a  height  of 
5,000  feet  in  the  Sierra  Nevada,  and  a  decrease  above 
that  height.  While  there  are  many  exceptions,  the 
rate  of  increase  up  to  5,000  feet  in  elevation  is  about 
8.5  inches  per  annum  for  every  thousand  feet. 

Unequal  Distribution  of  Precipitation 
The  ultimate  source  of  practically  all  the  pre¬ 
cipitation  in  California  is  the  Pacific  Ocean.  As  the 
moisture  is  brought  in  by  westerly  winds,  the  east¬ 
ern  and  northeastern  slopes  of  the  mountains  receive 
much  less  precipitation  than  the  western  and  south¬ 
western  slopes.  The  precipitation  is  unequally  dis¬ 
tributed  throughout  the  year,  winter  being  the  wet 
season,  and  summer  the  dry  season.  Toward  the 
north  the  distribution  of  rainfall  through  the  year 
becomes  more  nearly  equalized.  In  southeni  Cali¬ 
fornia  about  90  per  cent  of  the  annual  precipitation 
occurs  during  the  winter  half-yeai%  while  in  northern 
California  the  proportion  is  about  75  per  cent. 

The  heaviest  recorded  precipitation  for  a  calen¬ 
dar  year  in  California  is  156.90  inches,  which  oc¬ 
curred  in  1911  at  La  Porte,  Plumas  county,  altitude 


CALIFORNIA 

AVERAGE 

ANNUAL  PRECIPITATION 


Fig.  1. — Map  of  California  showins  average  annual  precipitation  in  inches. 
It  will  be  seen  that  there  is  heavy  precipitation  in  the  mountain  regions 
and  very  little  in  the  interior  basins  and  the  southeastern  plateau  regions. 


with  that  of  the  West.  As  pointed  out  by  Dr.  C.  E. 
Grunsky,  in  his  interesting  paper,  “Some  Notes  on 
California  Rainfall,”  published  in  the  March  1  num¬ 
ber  of  the  Journal  of  Electricity,  in  no  other  state 
does  the  public  watch  the  rainfall  statistics  so  closely 
as  in  California.  The  water  provided  by  the  springs, 
streams  and  wells  of  California  has  aptly  been 
termed  the  life-blood  of  the  state. 

Precipitation  is  the  technical  term  universally 
employed  by  meteorologists  to  include  rain,  melted 
snow,  hail,  sleet,  dew  and  any  other  moisture  which 
reaches  the  ground  in  measureable  amounts.  The 
unit  of  measurement  in  the  United  States  is  one 
hundredth  of  an  inch.  For  example,  when  the  pre¬ 
cipitation  on  any  day  is  recorded  as  0.06  inch,  it 
means  that  moisture  was  precipitated  to  the  ground 
in  an  amount  equivalent  to  a  layer  of  water  0.06 
inch  deep.  It  is  also  of  interest  to  know  that  a  pre¬ 
cipitation  of  0.01  inch  is  equivalent  to  slightly  less 
than  one  ton  of  water  to  the  acre. 

As  indicated  in  Figure  1,  the  average  annual 
precipitation  in  California  ranges  from  one  or  two 
inches  per  year,  in  the  Mojave  Desert,  to  more  than 
80  inches  per  year  in  the  Sierra  Nevada  Mountains 
and  in  the  northern  portions  of  the  Coast  Range. 


Fig.  2. — Diagrammatic  presentation  of  the  percentage  figures  in  Table  I, 
showing  the  average  precipitation  for  about  300  stations  in  California 
from  1879  to  1920. 


608 


JOURNAL  OF  ELECTRICITY 


[Vol.  44— No.  12 


5,000  feet.  Nearly  every  year  at  one  or  more  sta¬ 
tions  precipitation  is  recorded  exceeding  100  inches. 
As  the  gi'eater  part  of  the  annual  precipitation  is 
recorded  during  six  months,  extraordinary  amounts 
sometimes  fall  within  short  intervals.  The  greatest 
amount  recorded  in  one  month  is  71.54  inches,  which 
fell  during  January,  1909,  at  Helen  Mine,  Lake 
county,  altitude  2,750  feet.  The  greatest  amount  re¬ 
corded  in  24  hours  is  16.71  inches,  which  fell  January 
16-17,  1916,  at  Squirrel  Inn,  San  Bernardino  county, 
altitude  5,280  feet.  At  Campo,  San  Diego  county, 
altitude  2,543  feet,  11.50  inches  of  rain  fell  in  1  hour 
and  20  minutes,  on  August  12,  1891. 

By  way  of  contrast,  consider  the  record  of  Bag¬ 
dad,  San  Bernardino  county,  altitude  784  feet,  where 
no  measurable  rain  fell  from  October  3,  1912,  to  No¬ 
vember  8,  1914,  inclusive,  a  period  of  more  than  two 
years.  At  Indio,  Riverside  county,  20  feet  below  sea 
level,  no  measurable  rain  fell  from  November,  1893, 
to  January,  1895,  a  period  of  more  than  a  year.  At 
several  stations  in  the  Imperial  Valley  and  at  one 
in  Death  Valley,- both  of  which  depressions  are  below 
sea  level,  there  have  been  periods  of  a  year  or  more 
in  which  less  than  an  inch  of  rain  fell. 

Importance  of  Snowfall 

Since  most  of  the  precipitation  comes  during  the 
winter  season,  the  elevated  portions  of  the  state  have 
abundant  snowfall.  Tamarack,  Alpine  county,  alti¬ 
tude  8,000  feet,  has  an  average  winter  snowfall  of 
43.4  feet,  based  upon  a  record  of  eight  years.  Nearly 
all  the  stations  in  the  higher  portions  of  the  Sierra 
Nevada  Mountains  receive  more  than  100  inches  of 
snow  every  winter.  The  greatest  amount  recorded 
during  one  winter  is  73.7  feet,  which  fell  at  Tam¬ 
arack  during  the  winter  of  1907-7.  From  40  to  50 
feet  of  snow  has  been  known  to  accumulate  on  the 
ground  at  one  time  in  the  high  Sierra  Nevada.  The 
importance  of  this  snowfall  has  been  pointed  out  by 


Professor  R.  DeC.  Ward,  president  of  the  American 
Meteorolological  Society,  in  an  article  entitled,  “Mean 
Annual  Rainfall  of  the  United  States,”  in  the 
Monthly  Weather  Review  of  July,  1917 : 

“The  Sierra  Nevada  Mountains  well  deserve  their  name. 
To  them  California  owes  much,  if  not  most,  of  her  present 
prosperity  and  her  promise  for  future  growth  and  develop¬ 
ment.  The  many  feet  of  winter  snowfall  which  accumulate 
on  the  upper  slopes  mean  millions  upon  millions  of  dollars 
each  year  to  the  farmers  and  fruit  growers  of  southern  Cali¬ 
fornia.  Were  all  this  precipitation  to  fall  as  rain,  every  win¬ 
ter  would  witness  devastating  floods,  and  every  summer 
would  wither  and  destroy  the  crops.” 

As  may  be  surmised  from  the  foregoing,  Cali- 
foiTiia  has  a  water  problem  of  great  complexity.  The 
foundation  of  it  lies  in  the  nature  of  the  precipitation 
— its  irregular  distribution  both  in  time  and  place. 
Irrigation,  floods,  city  water  supply  and  hydro¬ 
electricity  are  all  intimately  related  subdivisions  of 
the  general  water  problem.  When  the  precipitation 
is  markedly  deficient,  as  it  has  been  during  the  sea¬ 
son  of  1919-20,  the  water  problem  becomes  pre¬ 
eminent. 

The  Deficient  Precipitation  of  1919-20 

As  the  summer  half-year  is  the  dry  season,  and 
the  winter  half-year  is  the  wet  season,  it  is  appro¬ 
priate  to  consider  the  seasonal  year  as  extending 
from  July  1  to  the  end  of  the  following  June,  and  not 
coinciding  with  the  calendar  year. 

Precipitation  data  for  the  seasonal  year  1919-20 
are  now  available  to  the  close  of  March,  1920.  As 
88  per  cent  of  the  seasonal  precipitation  normally 
occurs  between  July  1  and  the  close  of  the  following 
March,  little  additional  rainfall  may  be  expected 
during  the  remainder  of  the  season  under  consid¬ 
eration. 

The  Weather  Bureau  maintains  about  300  well- 
distributed  stations  in  California  where  rainfall  data 
are  obtained  from  standard  instruments.  Based  upon 
records  kept  at  these  stations,  the  average  precipita- 
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Graphs  showing  the  precipitation  as  recorded  in  eight  representative  Weather  Bureau  stations  over  the 
state  of  California  for  the  season  July  1919  to  June  1920.  The  markedly  deficient  precipitation  of 
the  present  season  as  compared  with  the  normal  is  clearly  illustrated,  the  heavy  curve  In  each  case 
representing  the  normal  precipitation  for  that  district. 
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TABLE  I 

Scmtonal  PrccipiUthm  In  California,  18l7>ltSt. 
Areragca  of  aboat  SOO  atationa. 

Normal  la  2C.78  inchco. 


Seasonal 

Average 

Percentage 

year 

Precipitation 

of  normal 

(July-June) 

(inches) 

1897-98 

11.93 

46 

98-99 

16.42 

67 

99-00 

20.83 

77 

1900-01 

24.92 

93 

01-02 

22.40 

83 

02-03 

22.10 

82 

03-04 

27.36 

102 

04-06 

27.60 

103 

06-06 

31.98 

119 

06-07 

36.82 

134 

07-08 

20.10 

76 

08-09 

34.47 

129 

09-10 

24.43 

91 

10-11 

30.76 

116 

11-12 

18.90 

71 

12-13 

18.60 

69 

13-14 

36.37 

1.36 

14-16 

33.69 

126 

16-16 

32.12 

120 

16-17 

23.86 

89 

17-18 

17.64 

66 

18-19 

23.69 

88 

19-20* 

19.92 

74 

*A88uminK  normal  precipiution  in  May  and  June,  1920. 


tion  for  California  has  been  found  to  be  about  26.78 
inches.  That  figure  is  considered  the  normal  sea¬ 
sonal  precipitation.  In  Table  I  are  given  figures 
showing  the  average  seasonal  precipitation  for  Cali¬ 
fornia  for  the  past  23  seasonal  years,  and  the  per¬ 
centage  of  each  as  compared  with  the  normal.  These 
data  are  shown  gi*aphically  in  Figure  2. 

The  season  1919-20  has  been  one  of  the  most 
remarkable  on  record,  and  in  some  respects  it  is  the 
most  extraordinary.  A  brief  review  of  the  season  is 
worthy  of  consideration. 

October,  the  month  which  usually  marks  the  ad¬ 
vent  of  the  rainy  season,  brought  deficient  precipita¬ 


tion,  the  average  for  the  state  being  but  43  per  cent 
of  the  normal.  What  little  rain  fell  was  limited  to 
the  mountain  and  plateau  regions.  Cold,  dessicating, 
northerly  winds  prevailed  throughout  the  state. 

Unusually  cold  and  dry  weather  occuired  in  No¬ 
vember.  The  average  precipitation  for  the  state  was 
but  32  per  cent  of  the  normal.  Some  snow  fell  in 
the  Sierra  Nevada  Mountains  near  the  close  of  the 
month,  but  the  total  snowfall  was  everywhere  less 
than  normal. 

Temperature  and  precipitation  were  both  below 
normal  in  December.  Snowfall  in  the  mountains  was 
light.  At  the  close  of  the  month  the  accumulated 
seasonal  precipitation  was  everywhere  deficient,  the 
deficiency  being  most  marked  in  northern  and  cen¬ 
tral  California,  where  less  than  one-half  of  the  nor¬ 
mal  precipitation  had  been  received. 

The  driest  January  on  record  in  California  is 
that  of  1920.  At  some  stations  where  records  of  70 
years  were  available,  no  January  has  brought  less 
precipitation.  Four  stations  received  no  measurable 
rainfall.  The  average  precipitation  for  the  state  was 
0.85  inch,  but  16  per  cent  of  the  normal.  This  is 
usually  the  wettest  month  of  the  year,  the  normal 
precipitation  being  5.41  inches.  At  the  close  of  the 
month  the  accumulated  seasonal  precipitation  was 
about  40  per  cent  of  the  normal  in  northern  and  cen¬ 
tral  California,  and  about  50  per  cent  of  the  normal 
in  southern  California.  Snov^all  in  the  mountains 
was  markedly  deficient,  and  at  all  elevated  stations 
from  which  reports  'were  received  there  was  less 
snow  on  the  ground  at  the  close  of  January  than  at 
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ACCUMULATED  SEASONAL  PRECIPITATION  IN  INCHES 


Normals — Upper  fisures.  Season  of  1019-20 — Ix>wer  ficures. 


STATION 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Eureka . 

.11 

.21 

1.32 

3.97 

9.64 

16.89 

24.52 

31.55 

38.52 

42.45 

45.00 

46.05 

.01 

.02 

1.54 

1.78 

4.77 

9.10 

10.97 

13  03 

18.78 

21.92 

Fresno . 

0 

0 

.27 

.99 

2.02 

3.55 

5.15 

6.48 

8.24 

8.95 

9.58 

9.68 

0 

0 

.29 

.58 

.62 

1.51 

2.20 

3.52 

7.66 

8  20 

Kemville . 

.19 

.27 

.48 

.91 

1.68 

2.60 

5  06 

7.47 

8  71 

9.10 

9.55 

9  58 

0 

0 

0 

.12 

.51 

1.81 

2.83 

4.53 

8.21 

10.48 

Ixie  Angeles . 

0 

0 

.06 

.83 

2.31 

5.21 

8.05 

10.96 

13.96 

15.09 

15  57 

15.64 

0 

0 

1.29 

1.85 

2.31 

4.30 

4.80 

7.12 

11  37 

12.41 

Quincy . 

.10 

.23 

1  52 

4  20 

9.31 

15.29 

25.62 

31.62 

38.54 

41.00 

43  24 

44.00 

0 

0 

3.49 

3.82 

4.52 

11.34 

11.86 

15.26 

23.80 

28.37 

Red  Bluff . 

0 

.02 

.82 

2.40 

5  59 

14.02 

17.64 

21.40 

23.25 

24.57 

0 

0 

.66 

1.02 

1  34 

4.65 

5.38 

9.44 

10.58 

Sacramento . 

0 

.01 

.40 

1.44 

3.59 

7.12 

10.81 

13.95 

16.96 

18.96 

19.94 

0 

0 

.53 

.54 

.90 

3  12 

3.41 

3.79 

7.39 

8.81 

San  Diego . 

0 

0 

.06 

.52 

1  35 

3.17 

5.17 

7.13 

8.83 

9.57 

9.98 

10.01 

0 

.01 

.27 

1.31 

1.74 

2.22 

2.65 

5.45 

7.96 

8.45 

San  Francisco . 

.01 

.01 

1.59 

4.06 

12.63 

16.33 

19  47 

21.29 

22  10 

22.27 

.01 

.01 

.67 

1.11 

4.32 

4.58 

5.47 

9.06 

10.42 

San  Luis  Obispo . 

01 

.05 

.49 

1.82 

3.52 

5.86 

10.50 

14.08 

19.54 

20.41 

0 

0 

.42 

.54 

.68 

5.20 

6.02 

8.29 

14.77 

Sisson . . . 

.16 

.45 

1  35 

3  89 

8.25 

14.38 

22.62 

28.22 

33.62 

35  98 

38.13 

38.80 

0 

0 

1  26 

1.39 

1.69 

4.95 

5.35 

6.10 

10.19 

14.54 

Summit . 

.24 

.34 

.78 

2.95 

6.95 

14  24 

24.00 

31  83 

40.19 

44.41 

46.45 

47.03 

0 

0 

2.90 

9.40 

11.40 

15.40 

26  50 

32.70 

Squirrel  Inn . 

.07 

.21 

.65 

1  87 

5.14 

10.75 

18.94 

24  25 

33.27 

35.43 

37.06 

37.32 

0 

4.25 

4.38 

7  34 

11  05 

11.41 

19  94 

32.50 

34  86 

20 

48 

1  ft2 

R  40 

ft  .12 

33  18 

35.31 

36  62 

37  43 

0 

0 

1.22 

1  91 

2  51 

7.76 

9  39 

12.21 

18.90 

23.42 

State* . 

.04 

.12 

.61 

4.87 

14  31 

18.72 

23  46 

25  25 

26.78 

.01 

.04 

1  02 

2  .55 

1  6.42 

7.27 

15  88 

18.39 

i 

i 
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the  close  of  the  preceding  month,  an  extraordinary .  THE  FIRST  ARC  LAMP  IN  SAN  FRANCISCO 
condition.  As  an  example  of  the  unusual  weather  by  frank  e.  smith 

of  the  month,  attention  is  invited  to  the  fact  that  (The  following  intereoting  .ccoont  of  very  early 

the  greatest  snowfall  reported  m  the  state  was  but  days  in  California’s  electrical  history  is  by  the  West- 

24  inches,  at  Tamarack,  Alpine  county,  altitude  8,000  representative  of  the  Weston  Electrical  Instni- 

feet.  The  normal  January  snowfall  at  that  place  is 
187  inches.  Nowhere  was  there  appreciable  run-off 

from  melting  snow,  and  most  streams  maintained  .  Wallace-Farmer  arc  lamp  which  is  sho\ 

the  lowest  stages  ever  recorded  during  January,  the  photograph  was  the  first  arc  lamp  to  be  tri 

month  which  usually  marks  the  middle  of  the  rainy  Francisco  in  the  year  1878.  . 

season.  Some  streams  maintained  lower  stages  than  time  the  late  Mr.  George  H.  Roe  who  was 

those  of  midsummer.  Because  of  the  prolonged  become  president  of  the  first  central  station  lighti 
drought,  ranges  deteriorated,  stock  had  to  be  fed,  system  in  the  world  was  in  the  brokerage  businc 
and  some  cattle  were  shipped  to  neighboring  states  taken  some  electrical  apparatus  as  securi 

for  pasturage.  Numerous  orchards  had  to  be  irri-  ^  note.  When  the  note  fell  due  the  owner  w 
gated  in  order  to  save  the  trees,  an  almost  unprece-  unable  to  meet  his  obligation  and  it  was  discover 
dented  condition  for  January.  endorsers  were  irresponsible  and  therefc 

Deficient  precipitation  was  received  during  Feb-  Koe  and  Plummer  (the  man  with  whom  Roe  was 
ruary  also.  It  was  the  driest  February  in  seven  business)  were  forced  to  take  the  apparatus.  Shori 
years.  While  more  rain  fell  than  during  the  preced-  ^fter  this  the  finn  of  Roe  and  Plummer  dissolv 
ing  month,  the  average  precipitation  for  the  state  partnership  and  in  the  settlement  of  the  partnersl 
was  but  63  per  cent  of  the  noi*mal.  At  the  close  of  affair  the  electric  machinery  fell  to  Mr.  Roe  as  a  pj 
the  month  the  accumulated  seasonal  precipitation  share  in  the  firm.  He  imme^ately  ^ploy 

was  but  35  to  45  per  cent  of  the  normal  in  the  north-  ^  ^  make  experiments  with  the  machine  a 

em  and  central  portions  of  the  state,  and  70  to  80  lamp  and  had  it  moved  to  a  planmg-mill  near  1 
per  cent  of  the  normal  in  southern  California.  The  comer  of  Spear  and  Market  Streets.  After  conne 
snowfall  in  the  mountains  was  markedly  deficient,  dynamo  to  the  lamp  by  the  necessary  wi] 

and  the  amount  of  snow  on  the  ground  at  the  close  connecting  the  dynamo  to  the  line  shaft  of  i 
of  February  was  only  about  one-third  of  that  usually  ^  apparatus  was  found  to  oe 

to  be  found  at  that  time  of  the  year.  Streams  main-  working  condition,  but  the  light  given  by  the  lai 
tained  extremely  low  stages,  and  in  some  places  the  satisfactory.  ... 

ground  water  receded  below  levels  reached  by  suction  became  very  enthusiastic  and  af 

pumps.  In  northern  California  the  stages  of  most  considerable  expense  had  a  fairly  good  electnc  ; 
streams  were  the  lowest  of  record  for  February,  and  manufactured  locally  to  be  used  with 

springs  which  had  never  been  known  to  cease  flowing  Wallace-Farmer  dynamo.  The  new  lamp  was  v< 
were  rapidly  drying  up.  In  some  places  farmers  had  J^^ch  more  effective  than  the  Wallah-Farmer  la 
to  haul  water  for  domestic  purposes.  In  the  agri-  and  Mr.  Roe  became  convinced  th^  the  electnc  lij 
cultural  portions  of  the  Sacramento  and  San  Joaquin  business  was  one  with  money  in  it,  and  on  June 

valleys  the  ground  was  moistened  only  to  plow  _ _ 

depths,  and  the  subsoil  remained  dry.  In  southern 
California  conditions  were  not  so  critical,  as  heavy 

rains  fell  during  the  latter  part  of  February  and  ^ 

continued  into  March.  At  the  close  of  February  the  f  H  u 

accumulated  seasonal  precipitation  was  heavier  in  I!  li  1 

southern  California  than  elsewhere  in  the  state,  a 
condition  just  the  reverse  of  that  which  usually 

Dunng  March,  generous  rains  fell  in  the  agricul- 

tural  portions  of  the  state,  and  the  snowfall  in  the  A  A 

mountains  was  abundant.  However,  the  accumu- 

lated  deficiency  during  the  early  portion  of  the  sea- 

son  had  become  so  great  that  the  abundant  precipi- 

tation  of  March  was  insufficient  to  bring  the  seasonal 

precipitation  up  to  the  normal  anywhere  in  the  state. 

In  the  San  Joaquin  Valley  more  rain  fell  during 

March  than  during  the  whole  of  the  preceding  eight  .  JH 

months  of  the  present  season.  On  Apiil  1  the  accum-  ■■ 

ulated  seasonal  precipitation  was  less  than  50  per 

cent  of  the  normal  in  central  and  northern  California.  • 

Comparative  statistics  are  given  in  Table  H  and  'U 
are  shown  graphically  in  the  accompanying  figures.  ^  -W 

The  diagrams  illustrate  clearly  the  markedly  defi-  ■  ^  ' 

cient  precipitation  of  the  present  season  as  compared 
with  the  normal. 


The  Wallace-Farmer  arc  lamp  which  was  tried  out  in  Saa  Francisco 
in  the  year  1878 
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1897,  he  associated  with  himself,  Mr.  John  Bensley, 
Mr.  0.  F.  Willey,  Mr.  James  R.  Hardenburg,  and  Mr. 
R.  A.  Robinson  and  incorporated  the  California 
Electric  Light  Company  which  he  had  organized 
and  which  proved  to  be  the  first  incorporated  electric 
light  company  for  central  station  lighting  in  the 
world. 

The  writer  was  employed  by  the  California  Elec¬ 
tric  Light  Company -as  electrical  engineer  in  1886 
and  one  of  his  first  acts  was  to  rid  the  station  of  all 
the  superfluous  and  antiquated  material.  In  the  dis¬ 
card  this  lamp  was  found. 


The  history  of  the  lamp  alone  is  not  particularly 
interesting  except  that  it  was  among  the  first  to  be 
manufactured  for  strictly  commercial  purposes,  and 
while  being  anything  but  a  commercial  success,  this 
particular  lamp  did  play  the  leading  role  in  what  has 
proven  to  be  one  of  the  greatest  industries  in  the 
world,  namely,  central  station  electric  lighting,  which 
in  itself  was  the  beginning  of  the  electrical  industry. 
The  old  California  Electric  Light  Company  was  later 
succeeded  by  the  Edison  Light  and  Power  Company, 
which  was  superseded  by  the  San  Francisco  Gas  & 
Electric  Company,  which  became  a  part  of  the  Pacific 
Gas  &  Electric  Company. 


The  Value  of  Color  in  Window  Displays 

BY  BEStNADINE  MEADOWS  ANGUS 

(Our  Chinese  neighbors  can  jnve  us  many  hints  in  the  art  of  using  color,  and  the  contractor- 
dealer  will  do  well  to  study  the  use  of  color  in  some  Chinese  window  displays.  It  is  the  woman 
who  buys  electrical  appliances,  and  the  important  part  played  hy  color  in  attracting  the  woman 
shopper  is  taken  up  in  the  following  article.  The  author  was  formerly  instructor  in  the  Los 
Angeles  School  of  Derign. — The  Editor.) 


In  the  San  Francisco  Chinatown  $30,0()0,000 
worth  of  business  is  done  a  year.  The  greatest  per 
cent  of  sales  is  made  from  window  displays.  The 
Chinese  stores  do  not  advertise  in  the  newspapers 
and  if  you  have  ever  been  in  one,  yon  know  that 
Chinamen  are  not  salesmen. 

Whether  the  Chinese  merchant  is  selling  tea  or 
priceless  jades  he  knows  that  a  gorgeous  window 
display  will  attract  people  into  his  shop. 

A  tea  merchant  who  sells  more  tea  than  any 
other  merchant  in  Chinatown  has  a  window  display 
that  would  be  a  fitting  background  for  precious  gems. 
He  has  arranged  bits  of  gold  and  silk  woven  brocades 
on  a  plain  background,  and  grouped  the  little  cans 
of  tea  covered  with  bright  Chinese  silks  in  an  inter¬ 
esting  manner.  Hardly  a  woman  passes  this  window 
who  does  not  stop  and  his  sales  of  this  commonplace 
article  are  tremendous. 

CJolor  attracts  a  woman  to  a  window  when  noth¬ 
ing  else  will.  Not  a  jumble  of  all  colors  mixed  up 
together,  but  a  harmony  of  well  selected  colors,  with 
one  dominant  note. 

A  large  jewelry  store  in  Los  Angeles  has  such 
unique  dindow  displays  that  there  is  always  a  crowd 
around  them.  Color  is  the  dominating  feature.  The 
window  is  not  deep,  and  this  gives  the  spectator  a 
closer  view  of  the  articles  displayed. 

The  back  of  the  window  is  cased  up  in  small 
panels ;  these  are  changed  to  conform  to  the  display. 
In  a  Spring  effect,  the  general  color  scheme  was  rose, 
in  the  panels  at  the  back  exquisite  little  paintings  of 
Spring  subjects  were  inserted.  These  were  made 
by  a  clever  commercial  artist,  who  made  them  espe¬ 
cially  for  the  display  on  inexpensive  material,  but 
getting  an  artistic  effect. 

A  pool  effect  was  obtained  in  the  center  of  the 
window  by  a  large  flat  mirror,  the  edges  lost  in  folds 
of  emerald  silk.  A  crystal  bowl  held  diooping  ferns 
and  spring  flowers.  Butterflies  tipped  sprays  of 
each  blossoms.  Diamonds  and  emeralds  were  the 
only  jewels  displayed. 

Their  Oriental  window  held  innumerable  crowds 


for  a  week.  It  was  a  miniature  interior  of  a  temple. 
A  buddha  placed  high  on  an  altar  had  many  little 
steps  leading  up  to  it.  Incense  burned  in  tiny  con¬ 
tainers,  and  dozens  of  little  figures,  robed  in  gor- 


Display  your  electric  appliances  as  a  jeweler  displays  silver,  not  as  a  hard¬ 
ware  man  displays  hammers  and  nails.  By  an  artistic  use  of  color  and 
design  the  most  exquisite  effects  may  be  obtained  in  electrical  window 
displays. 

geous  silks  carrying  trays  of  dazzling  unset  gems 
were  grouped  on  the  steps  going  up  to  the  buddha 
and  coming  with  their  gifts  through  the  temple 
arches.  The  general  tone  of  the  setting  was  dark 
and  somber,  depicting  the  atmosphere  of  the  temple ; 
this  gave  the  gorgeous  robes  of  the  figures  and  the 
sparkling  gems  gi’eater  contrast.  These  are  but  two 
of  their  many  unusual  displays,  that  cause  more 
comment  than  any  other  display  of  the  kind  in  the 
city. 

No  matter  what  had  been  displayed  in  these 
windows,  whether  tooth  paste,  or  hardware,  people 
would  have  stopped  and  looked  and  become  interested 
in  that  particular  store. 
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It  isn’t  the  thing  you  display^  it  is  the  way  you 
do  it.  Meat  is  probably  the  ugliest  display  ever  put 
in  a  window.  Great  hunks  of  bloody  beef,  hanging 
on  a  hook  are  anything  but  appealing,  but  there  is  a 
butcher’s  window  on  Market  street  in  San  Francsico 
that  brings  that  market  hundreds  of  dollars  in  trade. 
A  freezing  plant  is  installed  in  the  window  and  the 
meat  is  arranged  on  white  enameled  platters.  Each 
piece  is  surrounded  with  green  lettuce  and  parsley. 
The  general  color  effect  is  white  and  green — a  very 
clean  looking  combination.  The  fat  on  the  meat  is 
cut  in  curly-cues,  and  the  tips  are  covered  with  fancy 
paper.  The  window  is  so  clean  and  fresh  that  it 
inspires  the  woman  shopper  to  go  out  of  her  way  to 
trade  at  that  market.  The  window  sells  the  goods. 

Electric  appliances  are  seldom  displayed  to  their 
best  advantage.  Most  electrical  goods  are  displayed 
like  hardware.  There  are  more  possibilities  in  dis¬ 
playing  these  goods  than  many  other  articles  that 
are  attracting  attention  and  bringing  business  to  the 
merchants. 

The  woman  shopper  must  be  attracted.  She  is 
the  one  who  selects  these  things  for  her  home.  To 
compel  a  w'oman  to  stop  and  examine  a  window  dis¬ 
play,  something  must  appeal  forcefully. 

A  window  display  that  many  women  would  stop 
to  look  at  would  be  a  dining  tea  table  set  for  after¬ 
noon  tea.  A  rug  should  be  placed  in  the  floor  of  the 
window;  plain  folds  of  material  or  an  attractive 
screen  to  form  the  background;  a  wicker  tea-table 
and  a  couple  of  chairs.  The  tea-table  should  have  an 
attractive  lace  cover  and  a  bowl  of  bright  colored 
flowers  in  the  center  and  be  perfectly  equipped  with 
an  electric  tea  service,  a  coffee  percolator  and  toaster. 
Don’t  put  everything  in  the  shop  on  the  table — you 
will  lose  the  exclusive  effect  of  the  tea  and  coffee 
service.  The  afternoon  tea  hour  is  one  of  the  most 
popular  seiwing  times  of  the  day  and  women  take 
great  pleasure  in  having  a  perfectly  equipped  tea- 
table. 

An  electrical  breakfast  table  would  have  great 
interest  for  the  housewife.  A  woman  likes  to  see 


things  as  they  look  in  use.  That  is  why  gowns  are 
displayed  on  figures  instead  of  in  boxes.  A  desire 
for  a  thing  is  created  by  seeing  it  as  it  looks  to 
others. 

The  greatest  mistake  the  dealer  makes  is  crowd¬ 
ing  a  window  full  of  every  kind  of  thing  he  has  in 
the  store.  In  the  first  place  this  confuses  the  mind 
of  the  observer,  jand  second  and  most  important,  it 
takes  away  the  exclusive  quality  of  the  goods.  In 
any  other  line  of  business  a  crowded,  over-stocked 
window  is  the  sign  of  a  cheap  place — the  five  and  ten 
cent  stores  are  an  example. 

An  exclusive  millinery  store  puts  one  or  two 
hats  in  a  window,  displayed  against  an  artistic  back¬ 
ground.  They  do  not  pile  all  the  hats  in  stock  in  the 
window  to  show  they  have  them.  A  patron  knows 
they  have  more  than  those  shown  in  the  window  and 
goes  in  to  see  them. 

An  interesting  and  attractive  color  arrangement 
for  a  window  displaying  lamps,  percolators,  toasters, 
etc.,  would  be  a  background  of  bright  electric  blue. 
The  floor  of  the  window  covered  with  a  neutral  color 
— gray  or  putty ;  several  exclusive  electric  appliances 
placed  on  silver  trays,  that  reflect  the  polished  sur¬ 
faces  of  the  articles  and  accentuate  their  grace  and 
beauty.  Flowers  of  yellow  or  gold  color  in  a  crystal 
bowl  add  an  accent  to  the  arrangement.  These  arti¬ 
cles  can  be  made  to  appear  so  elegant,  by  their  ar¬ 
rangement  and  surroundings,  that  the  price  will  seem 
small  to  the  purchaser.  As  they  are  usually  dis¬ 
played,  $20.00  and  $25.00  seems  high  for  a  “coffee 
pot.’’ 

Display  your  electric  appliances  as  a  jeweler  dis¬ 
plays  silver,  not  as  a  hardware  man  displays  ham¬ 
mers  and  nails. 

When  showing  table  lamps,  have  a  library  table 
with  a  rich  cover  and  show  lamps  one  at  a  time  on 
this,  so  the  patron  can  see  how  it  will  look  on  her 
own  table.  Floor  lamps  should  be  shown  on  a  rug 
instead  of  the  regular  floor  of  the  store.  The  atmos¬ 
phere  around  a  thing  is  what  makes  it  appealing  or 
commonplace. 


Enthusing  a  Sales  Force 

(In  the  many  plans  evolved  for  creating  working  enthusiasm,  those  based  on  the  principle  of 
competition  have  usually  been  the  most  successful.  The  following  simple  and  elastic  system 
is  described  .in  one  of  the  interesting  pamphlets  recently  issued  by  the  Hammermill  Paper  Clom* 
pany  of  Erie,  Pa. — ^The  Editor.) 


How  shall  the  executive  tap  the  spring  of  enthu¬ 
siasm  so  as  to  get  the  best  results  from  his  men? 

One  answer  is:  make  their  work  a  game  and 
teach  them  to  play  it  for  the  sake  of  the  contest. 
But  make  the  contest  a  fair  one  so  that  jealousies 
and  mean  rivalry  will  be  avoided  and  the  best  in  a 
man  be  brought  out. 


arouse  the  competitive  spirit,  taking  great  care  to 
even  the  chances  so  that  every  man  will  have  a 
chance  to  develop  his  ability  and  to  partake  of  the 
sport.  Finally,  they  offer  honors  and  rewards  to  the 
leaders  as  visible  evidence  that  the  game  is  not  one¬ 
sided  and  that  the  house  is  willing  to  divide  with 
them  the  profits  from  increased  business. 


Making  It  a  Game  — 

Larger  business  houses  of  America  acting  on 
this  principle  have  gone  to  great  lengths  to  foster 
the  game  spirit  among  their  men — especially  among 
salesmen.  They  set  a  goal  which  any  man  who  tries 
may  reach,  a  goal  not  too  easy  for  the  strong  man 
and  not  too  hard  for  the  weak  man.  Then  they 


Practical  for  Any  Concern  — 

Valuable  as  the  method  is  of  stimulating  sales¬ 
men,  both  wholesale  and  retail,  to  renewed  effort,  the 
plan  has  been  reluctantly  neglected  by  many  smaller 
concerns  because  of  the  difficulty  of  keeping  it  up. 
It  is  hard  to  arrive  at  a  fair  basis ;  the  cost  of  keeping 
up  the  system  has  been  thought  to  be  excessive ;  the 
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This  form,  used  to  arouse  the  rompctitlve  spirit  in  a  sales  force,  may  be  posted  in  some  conspicuous  place  or  mailed  to  the  men  in  the  field.  ^  t 

It  is  made  up  every  week  and  eives  each  man’s  standing,  based  on  his  salary  divided  by  his  sales  for  the  week.  The  system  can  be  adapted  ^ 

to  ainnost  any  kind  of  business. 


shortage  of  labor  has  been  a  contributing  factor ;  and 
it  is  difficult  to  find  a  way  to  put  the  affair  on  a  busi¬ 
ness  footing.  Such  objections  are  not  unreasonable. 

An  Indianapolis  concern  has,  however,  worked 
out  a  simple  system  which  is  at  once  a  guide  to  the 
manager  in  discovering  the  worth  of  his  men  and  a 
spur  to  greater  effort  to  the  men  who  are  represent¬ 
ing  the  house  in  the  city  and  on  the  road.  The  plan 
used  is  simple,  easy  to  keep  up,  and  for  smaller  con¬ 
cerns  quite  as  effective  as  the  charts,  graphs  and 
similar  elaborate  records  used  by  some  houses.  This 
method  is  an  adaptation  of  the  percentage  system 
and  lends  itself  to  an  infinite  variety  of  interesting 
contests. 

Salesmen's  Rating  — 

The  form  used  to  record  results  is  shown  here. 
It  is  divided  into  two  parts,  one  for  the  sales  man¬ 
ager  and  the  other  for  the  men,  the  perforated  line 
marking  the  division.  The  standing  of  the  salesmen 
whose  names  were  written  on  the  form  was  deter¬ 
mined  by  this  simple  process: 

The  names  of  all  the  men  to  be  graded  were 
written  in  the  Name  column  of  the  Salesmen’s  Re¬ 
port  section.  Next  the  amount  of  their  sales  for  the 
month  was  entered  in  the  Sales  column  and  the 
amount  of  salary  earned  posted  from  the  pay  roll  in 
the  Salary  column.  As  the  third  step,  the  amount  of 
salary  earned  by  each  man  was  divided  by  his  sales 
to  find  his  percentage.  The  figures  were  entered 
after  each  man’s  name  in  the  Per  Cent  column. 
Finally,  each  man’s  standing  was  determined  by  com¬ 
paring  the  various  percentages.  The  salesman  who 
showed  the  lowest  percentage  was  graded  No.  1  and 
others  were  ranked  accordingly.  Then  their  names 
were  written  in  the  Standing  column  of  the  Sales¬ 
men’s  Report  section.  When  this  simple  task  was 
completed  the  names  and  the  rank  of  each  salesman 
were  written  in  the  Salesmen’s  Standing  section. 
This  section  may  be  detached  and  posted  where  every 
man  may  see  it  or  copies  may  be  sent  to  the  men  on 
the  road. 


This  record,  of  course,  was  taken  on  the  sales  of 
one  line  and  would  not  do  for  salesmen  selling  a  large 
number  of  lines  at  varying  rates  of  profit  and  ex¬ 
pense.  The  principle  of  percentages  on  which  the 
form  is  based  may,  however,  be  adopted  without 
change.  If  the  amount  of  sales  of  a  certain  line  or 
lines  is  not  a  fair  basis,  the  percentage  of  selling  ex¬ 
pense  for  the  month  may  be  the  grounds  for  the 
contest.  Salesmen  may  also  be  graded  on  the  per¬ 
centage  of  sales  quota  filled.  The  amount  of  profit 
made  may  be  a  fair  way  of  figuring.  Gain  over  the 
previous  year’s  business,  complaints,  canceled  orders, 
bad  accounts,  new  orders,  may  all  be  factors  on 
which  to  base  a  contest.  But  no  matter  what  varia¬ 
tion  ingenuity  suggests,  the  simple  little  fonn  which 
has  been  illustrated  will  go  far  in  telling  the  busy 
manager  or  proprietor  little  and  big  truths  about  the 
ability  of  his  men. 

Suitable  for  Retail  Stores  — 

The  plan  is  suitable  for  retail  stores  as  well  as 
for  wholesalers,  and  if  the  store  is  too  large  a  unit, 
it  may  be  kept  by  departments.  In  the  shop  the 
basis  may  be  the  output  of  the  worker.  In  short,  the 
record,  with  but  slight  Modification,  may  be  adapted 
to  almost  any  line  of  business. 

In  all  cases  the  use  of  the  simple  and  inexpen¬ 
sive  system  will  speed  up  sales  or  whip  up  produc¬ 
tion  as  the  case  may  be.  When  it  is  used,  there  need 
be  no  guessing  on  the  part  of  an  employe  as  to  how 
he  stands  with  the  firm.  Each  man  will  be  spurred 
in  his  efforts  by  the  certainty  that  the  man  next 
above  him  will  leave  no  stone  unturned  to  advance 
or  at  least  to  hold  his  grade. 

In  this  way  the  executive  may  bring  system  into 
his  work  and  enthusiasm  to  his  men.  By  his  organi¬ 
zation  working  precisely  and  accurately  he  can  secure 
the  fullest  returns  from  dollars  invested  in  his  work¬ 
ing  force,  and  he  will  probably  find  also  that  the 
stimulated  personal  interest  is  an  intangible  asset 
which  is  worth  while  in  itself,  quite  apart  from  any 
material  return. 


( 


Scenes  which  were  presented  durinsr  the  reading  of  the  first  portion  of  Lonirfellow’s  "Evangeline.”  The  Arcadian  maiden  herself,  the  betrothal 
scene  and  a  picture  of  the  iovers  in  the  moonliifht  comprised  this  happy  group.  In  each  case  the  color  of  the  spot  light  used  brought  out  the 
emotional  tone  of  the  particular  scene. 


A  view  of  the  auditorium  of  the  Francis  E.  Willard  grammar  school  of  Berkeley,  taken  during  the  production  of  a  series  of  tableaux  which  not 
oniy  served  to  visualize  the  story  of  Evangeline  for  the  boys  and  girls  who  had  been  studying  that  poem,  but  also  awakened  their  interest  in 
the  striking  effects  which  can  be  brought  about  through  the  use  of  electricity.  The  spot  light  machine  which  furnished  the  only  light  used 
during  the  production  can  be  seen  at  the  front  of  the  balcony. 

Electricity  and  the  School  Entertainment 

(The  future  of  the  electrical  industry  depends  upon  the  boy  and  girl  of  today,  because  they  are 
the  purchasers  of  tomorrow.  This  story  of  the  introduction  of  electricity  into  a  school  enter¬ 
tainment  is  an  example  of  the  many  practical  ways  in  which  the  electrical  manufacturer,  jobber 
and  contractor-dealer  can  stimulate  the  child’s  interest  in  electricity  so  that  the  electrical  idea 


will  be  carried  into  the  home  of  today  and  will 
— The  Editor.) 

The  public  school  presents  an  ever  growing 
opportunity  to  men  of  the  electrical  industry  whether 
their  business  be  the  supplying  of  power,  the  install¬ 
ing  of  lighting  and  cleaning  systems,  or  the  furnish¬ 
ing  of  magic  lanterns  and  appliances  for  vocational 
departments.  Furthermore,  it  is  becoming  clear  that 
the  school  is  not  only  a  noteworthy  consumer  of  elec¬ 
tricity  but  also  a  medium  through  which  the  elec¬ 
trical  idea  can  be  sold  to  the  most  obscure  home. 
What  happens  in  the  American  school  is  discussed  in 
the  American  home,  and  so  the  electrical  dealer  can 
rest  assured  that  every -application  of  electricity  in 
the  school  house,  from  the  cleaning  of  rooms  to  the 
presentation  of  entertainments,  will  be  discussed 
beyond  the  school  house  walls. 


become  a  part  of  the  public  mind  of  the  future. 

Interest  in  Entertainments 
No  part  of  school  life  interests  the  girl  or  boy 
more  than  the  school  entertainment,  therefore  it  is 
true  that  here,  especially,  will  the  application  of  elec¬ 
tricity  awaken  their  interest. 

The  simple  and  inexpensive  way  in  which  elec¬ 
tricity  can  be  used  in  making  the  grammar  school 
entertainment  effective  was  demonstrated  a  short 
time  ago  in  the  auditorium  of  the  Francis  E.  Willard 
school  of  Berkeley,  California. 

The  seventh  and  eighth  grades  had  been  study¬ 
ing  Longfellow’s  poem,  “Evangeline.”  In  order  to 
make  the  more  important  scenes  vital  to  the  children, 
the  teacher  asked  one  of  the  eighth  grade  girls  to 
give  a  reading  of  the  poem  at  one  of  the  Friday 
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In  the  first  scene  of  this  (rroup  where  Evangreline  is  asklnir  advice  from  the  masric  Indian  woman,  the  effect  of  a  camp  fire  was  obtained  by 
placing  a  red  mazda  lamp  under  some  paper  and  amonK  the  camp  fire  sticks.  The  parting  of  Evangeline  from  Gabriel’s  father  and  from  her 
Indian  friends  as  she  goes  onward  In  her  search  is  shown  in  the  next  tableau,  while  the  final  union  of  the  two  lovers,  which  was  presented 
in  a  soft  circle  of  lavender  light,  interpreted  the  last  lines  of  the  poem. 
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The  picture  of  the  parting  of  the  lovers  occasioned  by  the  deportation  of  the  villagers  of  Grand  Pres  was  followed  by  two  tableaux  which  told 
the  story  of  the  wanderings  of  Evangeline  along  the  great  Mississippi  in  search  of  Gabriel.  One  shows  the  awakening  of  Evangeline  as  she  feels 
that  her  lover  Is  passing  in  a  near-by  boat,  and  the  other  shows  her  meeting  with  Gabriel’s  father  on  the  day  after  the  latter  has  left  for 
the  North. 


afternoon  entertainments.  But  the  child,  believing 
that  “things  seen  are  mightier  than  things  heard,” 
lost  no  time  in  planning  a  series  of  tableaux  to  illus¬ 
trate  the  lines  she  had  selected  to  read. 

The  Need  of  Electricity 
Then  there  arose  the  problem  of  making  these 
pictures  effective  enough  to  hold  the  attention  of  the 
most  unpoetical  boy  in  school.  After  some  ponder¬ 
ing,  the  young  eighth  grader  asked  the  advice  of  a 
friend  from  the  General  Electric  CJompany,  and  be¬ 
tween  the  two  a  most  adequate  scheme  of  production 
was  worked  out.  A  strong  incandescent  spot  light 
with  a  colored  disk  wheel  comprised  the  necessary 
electrical  equipment. 

A  plain  setting  to  bring  out  the  tableaux  was 
obtained  through  the  use  of  a  simple  cheese  cloth 
curtain  which  had  been  dipped  in  blue  green  dye 
and  wrung  out  while  wet  so  that  a  mottled  effect 
was  produced. 

When  the  auditorium  became  totally  dark,  on 
the  afternoon  of  the  production,  a  strong  white  spot 
light  served  to  focus  the  attention  of  the  most  rest¬ 
less  lad  upon  the  center  of  the  stage  where  the  young 
interpreter  read  the  introduction  to  the  story  of 
Evangeline.  Then  she  took  her  place  at  the  side  of 
the  stage,  from  where  the  interpretation  of  the  fol¬ 
lowing  tableaux  was  read.  The  electrical  co-worker 
had  arranged  a  shaded  amber  colored  mazda  lamp 
behind  the  cheese  cloth  curtain  so  that  the  child 
could  see  to  read  without  the  use  of  a  noticeable 
light  which  would  detract  from  the  tableaux  effect. 

For  a  moment  the  stage  was  totally  dark,  then 
Evangeline  appeared  in  the  center  of  a  golden  circle 
of  light.  And  every  child  heard  with  new  meaning 
the  lines: 

“Fair  was  she  to  behold,  that  maiden  of  seventeen  summers. 

Black  were  her  eyes  as  the  berry  that  grown  on  the  thorn  by  the  wayside. 

Black,  yet  how  softly  they  gleamed  beneath  the  brown  shade  of  her 
tresses.” 


The  reading  continued  while  the  stage  became 
dark,  allowing  the  first  little  statue  to  slip  out 
through  the  back  of  the  curtain,  and  then  in  a  mo¬ 
ment  a  rose  circle  of  light  fell  upon  the  happy 
betrothal  scene  of  Evangeline  and  Gabriel. 

Color  Tone  Given  to  Scenes 

And  so  the  various  pictures  were  given  the 
proper  tone  through  the  use  of  different  colored 
lights,  thus  bringing  out  the  child’s  own  interpreta¬ 
tion  of  the  lines  through  the  use  of  color.  That  color 
can  give  the  correct  atmosphere  to  any  stage  scene 
has  for  some  time  been  an  accepted  fact,  but  an 
elaborate  stage  setting  has  generally  been  thought 
necessary  to  bring  out  the  effect.  This  simple  school- 
house  production,  on  the  other  hand,  demonstrated 
the  fact  that  the  use  of  colored  light  is  as  effective 
in  producing  the  atmosphere  of  a  scene  as  an  expen¬ 
sive  stage  setting. 

It  was,  in  reality,  a  demonstration  of  Belasco's 
theory  that  the  art  of  stage  setting  is  still  in  its 
infancy  simply  because  the  art  of  stage  lighting  is 
still  in  its  infancy.  This  master  of  stage  craft  pre¬ 
dicts  that  in  time  all  settings  will  be  produced 
through  the  use  of  lights  to  the  exclusion  of  other 
scenery  and  that  the  effect  so  produced  will  be  more 
pleasing  than  any  which  have  been  obtained  through 
the  use  of  today’s  method  of  stagecraft.  It  truly 
seems  that  there  can  be  no  limit  to  the  field  of  in¬ 
terior  illumination. 

The  third  tableau,  which  appeared  in  a  circle  of 
soft  blue-green  light,  illustrated  the  lines  which  fol¬ 
low  the  scene  of  the  betrothal : 

‘‘Meanwhile  apart,  in  the  twilight  sloom  of  a  window’s  embrasure. 

Sat  the  lovers,  and  whispered  together,  beholding  the  moon  rise 
Over  the  pallid  sea  and  the  silvery  mist  of  the  meadows.” 

And  then,  after  the  brief  period  of  darkness  which 
served  as  well  as  any  curtain  in  allowing  the  small 
actors  to  change  places,  the  fourth  picture  appeared 
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in  a  circle  of  lavender  light.  This  showed  the  part¬ 
ing  of  the  two  lovers  of  Arcadia,  brought  about  by 
the  tragic  deportation  of  its  French  settlers  by  the 
English  military  forces  in  early  Colonial  times. 

After  this,  the  outstanding  points  of  Evan¬ 
geline’s  wanderings  in  search  of  her  lover  were  pre¬ 
sented  in  the  four  scenes  following.  In  the  third 
tableau  of  this  group,  which  showed  Evangeline  re¬ 
lating  her  tale  of  love  to  the  Shawnee  Indian  woman, 
the  necessary  campfire  was  effected  by  a  couple  of 
red  electric  globes  burning  under  some  white  paper 
among  regulation  campfire  sticks. 

The  American  Boy  and  Electricity 

This  sort  of  contrivance  seems,  of  course,  very 
simple  to  those  beyond  the  walls  of  the  eighth  grade, 
but  to  the  boy  under  sixteen,  the  arranging  of  such 
an  electrical  campfire  is  fascinating.  In  fact,  the 
young  director  found  that  the  interest  of  the  small 
boys  was  increased  one  hundred  per  cent  when  the 
electrical  idea  came  into  the  production.  The  Amer¬ 
ican  boy  seems  to  feel  with  a  strange  intuition  that 
he  is  to  live  in  the  great  electrical  age,  for  there  is 
hardly  a  lad  today  whose  interest  cannot  be  captured 
immediately  by  any  sort  of  electrical  apparatus. 

And  so  in  working  up  this  Evangeline  entertain¬ 
ment,  it  could  be  seen  that  the  small  boys  found  the 
tableaux  worthy  of  their  attention  as  soon  as  they 
realized  that  a  large  part  of  their  success  was  to 
depend  on  the  use  of  electricity.  If  the  boy  under 
sixteen  becomes  a  “booster”  of  electricity,  he  will 
not  only  talk  the  electrical  itea  at  home  but  will  cer¬ 
tainly  be  a  staunch  supporter  of  the  electrical  idea 
during  the  coming  forty  or  fifty  years. 

The  last  tableau  of  the  Evangeline  entertain¬ 
ment  appeared  in  a  circle  of  lavender  light.  It  pic¬ 
tured  the  reunion  of  Evangeline  and  Gabriel  at  the 
death-l3ed  of  the  latter. 

"AH  was  ended  now,  the  hope,  and  the  frar  and  the  sorrow. 

All  the  arhing  of  heart,  the  restless,  unsatisfied  longint;. 

All  the  dull,  deep  pain,  the  constant  anfruish  of  patience  I 
And.  as  she  pressed  once  more  the  lifeless  head  to  her  bosom. 

Meekly  she  bowed  her  own,  and  murmured,  ‘Father,  I  thank  Thee!’  ” 

A  Finished  Production 

Then  the  interpreter  appeared  again  in  the  light 
at  the  center  of  the  stage  and  read  the  conclusion  of 
the  poem.  When  the  lights  went  on,  children,  teach¬ 
ers  and  visitors,  all  recognized  that  this  school-house 
entertainment  had  the  marks  of  a  finished  produc¬ 
tion.  And  furthermore,  they  realized  that  the  fin¬ 
ished  and  complete  effect  had  been  made  possible 
through  the  use  of  electricity. 

The  School  Entertainment  of  the  Future 
The  work  of  these  school  children  combined 
with  that  of  the  co-workers  from  the  General  Elec¬ 
tric  Company  really  opened  the  way  for  the  exten¬ 
sive  use  of  electricity  in  the  production  of  school 
entertainments.  It  showed  how  the  child’s  imag¬ 
ination  can  be  developed  in  this  way,  since  it  is 
spurred  on  through  the  effective  productions  which 
electricity  makes  possible. 

There  are  numerous  ways  in  which  the  tableau 
can  be  used  in  impressing  particular  facts  upon  the 
child’s  mind.  For  example,  the  music  teacher  will 
find  song  tableaux  valuable  in  creating  interest  in 


the  songs  she  is  teaching,  because  a  picture  which  is 
typical  of  a  certain  song  can  l)e  effectively  presented 
as  a  tableau  while  the  song  is  being  played  or  sung 
behind  the  scenes.  For  example,  appropriate  tab¬ 
leaux  which  have  been  presented  to  illustrate  “Amer¬ 
ica”  will  be  remembered  by  the  child  whenever  the 
tune  is  played  or  sung,  and  so  he  will  always  visualize 
the  idea  for  which  the  song  stands. 

Electricity  and  the  Dancing  Production 

In  a  Kermess  given  recently  by  the  girls  of  Mills 
College  various  other  inexpensive  yet  effective  ways 
in  which  electricity  can  he  used  in  improving  this 
sort  of  an  entertainment  were  shown.  In  a  Fire-fly 
dance  the  desired  effect  was  produced  through  the 
use  of  little  hand  flashlights  in  the  hands  of  the 
dancers.  These  were  made  to  flicker  in  real  fire-fly 
fashion  as  the  blue  figures  danced  here  and  there  on 
the  dimly  lighted  stage. 

From  the  foregoing  uses  which  have  been  made 
of  electricity  in  certain  school  productions,  the 
teacher  and  the  electrical  man  should  realize  that 
wherever  there  is  an  effect  to  produce,  that  effect 
can  be  increased  one  hundred  per  cent  through  the 
application  of  electricity.  Furthermore,  the  men  of 
the  electrical  industry  who  realize  the  value  of  in¬ 
creasing  the  school-house  consumption  of  electricity 
should  see  that  not  only  can  this  consumption  be 
increased  through  the  school  entertainment,  but  also 
that  in  this  way  they  can  best  appeal  to  the  child 
so  as  to  capitalize  that  electrical  interest  which  lies 
latent  in  the  mind  of  every  coming  American. 


ELECTRICAL  DEVELOPMENT  IN  CHINA 

There  are  only  168  electrical  undertakings  in 
China,  49  of  which  are  under  foreign  management. 
The  Japanese  have  invested  over  $100,000,000  in 
such  entei*prises  through  the  South  Manchurian  Rail-' 
way  Company,  and  $759,000  through  other  concerns ; 
and  the  British  have  invested  $25,000,000,  of  which 
about  half  is  through  Chinese  concerns.  In  Canton 
there  are  22  power  and  light  companies  in  addition  to 
the  British  Tramway  Company.  No  water  power  is 
used,  most  of  the  power  being  derived  from  oil,  ex¬ 
cept  for  the  two  coal-burning  plants.  They  are  all 
small,  only  four  having  a  capacity  of  over  1,000  kw. 
There  are  also  22  electrical  enterprises  in  Kiangsu 
Province,  centered  around  the  city  of  Shanghai, 
which  develop  twice  the  powers  of  the  Canton  plants. 
All  of  them  use  steam  power.  Of  the  15  electrical 
companies  in  Shengking  Province,  Manchuria,  13  are 
managed  and  owned  by  the  Japanese,  and  the  30,000 
kilowatts  of  power  generated  are  supplied  to  Chino- 
Japanese  industry  or  transportation  entei’prises.  The 
lai’gest  single  enterprise  is  the  No.  1  Power  House 
of  the  railway  company,  which  generates  4,500  kw. 
by  steam.  Although  Shantung  Province  is  one  of  the 
most  populous-  areas  in  China  there  are  but  four 
Chinese  and  one  Japanese  plants,  generating  a  total 
of  but  5,000  kw.  In  the  other  Provinces  there  are 
only  the  small  native  plants  using  gas  power  and 
operating  on  a  very  small  scale. 
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Office  Records — Their  Filing  and  Indexing 


BY  IRENE  WARREN 


(In  this  eleventh  of  the  series  of  articles  by  the  Director  of  the  Chicago  School  of  Filing  and 
Indexing,  the  author  summarizes  the  various  problems  of  supervision  and  administration  which 
must  be  solved  in  putting  the  filing  department  upon  an  efficient  working  basis.  A  unique 
system  of  preparing  a  daily  statistical  report  of  the  department  is  explained  and  illustrated. 
— ^The  Elditor.) 


PROBLEMS  OF  SUPERVISION  AND 
ADMINISTRATION 

When  we  reduce  the  many  filing  systems  on  the 
market  down  their  basic  principles,  we  find  that  they 
all  are  planned  to  classify  the  various  kinds  of 
materials : — 

1.  By  the  name  of  the  individual,  firm,  or  item. 

2.  By  the  location. 

3.  By  the  subject. 

So  far,  we  have  discovered  only  four  practical 
methods  of  arrangement: — 

1.  By  the  alphabet  (which  is  used  most  generally). 

2.  By  numbers — consecutive  numbers  or  decimals. 

3.  By  dates. 

4.  By  a  color  scheme. 

There  are  ver}'  few  systems  that  are  pure  types 
of  any  one  of  these  arrangements ;  most  of  them  are 
combinations  of  two  or  more  of  them.  Manufac¬ 
turers  frequently  have  introduced  various  devices 
which  have  little  value  and  are  confusing  to  both 
operator  and  user.  The  best  filing  systems  are  the 
simplest  in  construction,  and  are  those  absolutely 
free  from  any  devices,  lettering  or  numbers  not 
essential  to  the  operator  or  user. 

Problems  of  the  File  Clerk 

But  the  installation  and  management  of  a  filing 
system  is  not  always  as  simple  as  this  might  indi¬ 
cate.  The  arrangement  by  location  becomes  a  com¬ 
plicated  problem  in  a  telephone  company,  for  in¬ 
stance,  when  it  means  a  list  of  streets  divided  by 
east  and  west,  north  and  south,  in  which  buildings 
are  numbered  and  where  the  rooms  within  the  large 
buildings  run  into  the  hundreds.  It  may  take  great 
ingenuity  for  even  an  expert  file  clerk  to  set  up  the 
files  for  the  claim  department  in  a  transportation 
company  which  may  control  fifty  or  more  lines — 
possibly  a  dozen  or  more  of  them  running  into  the 
same  city — since  these  claims  may  be  refeiTed  to  by 
agents  shipping  or  receiving,  by  the  order  or  ship¬ 
ping  number,  or  by  the  name  of  consignee  or  con¬ 
signor,  and  information  must  be  given  regarding  the 
movement  of  shipments  over  the  various  roads 
as  well. 

This  means  knowing  the  given  business  well  and 
understanding  thoroughly  the  three  classifications 
with  the  four  methods  for  obtaining  these  arrange¬ 
ments  as  cited  above,  and  the  best  equpiment,  and 
then  adapting  these  to  the  definite  problem  in  hand. 

The  file  clerk  then  considers: 

1.  How  much  of  the  information  needed  can  be  con¬ 
centrated  in  one  record  to  advantage. 

2.  How  much  of  this  record  should  be  duplicated  and 
either  arranged  according  to  another  method,  or  sent 
to  other  departments  for  u.se. 

.3.  Whether  these  files  may  be  made  to  index  them¬ 
selves,  or  if  card  indexes  are  needed  to  supplement 
them. 


Usually  the  file  clerk  is  directly  responsible  to 
the  office  manager,  and  it  is  extremely  important 
that  the  latter  should  have  a  good  appreciation,  if 
not  actual  knowledge,  of  the  basic  principles  of  filing 
and  indexing  and  the  more  important  administrative 
questions  involved.  Most  important  among  these  is 
the  right  relation  of  the  filing  department  to  the 
other  departments  in  the  coiTX)ration  and  the  en¬ 
forcement  of  the  regulations  that  materials  for  filing 
shall  be  sent  promptly  to  the  filing  department  and 
kept  there  during  such  time  as  they  are  not  in 
actual  use. 

When  a  new  record  is  to  be  made  in  any  of  the 
departments,  the  file  clerk  ought  to  be  consulted  to 
see  that  the  information  isn’t  already  in  some  rec¬ 
ord  in  use  in  another  department;  and  also,  that  he 
may  advise  about  the  best  form  for  the  record.  If  a 
department  will  clearly  state  the  results  it  wishes  to 
obtain,  carefully  assemble  the  necessary  data,  or  in¬ 
dicate  what  these  are,  and  work  the  problem  out 
with  their  own  file  clerk  (provided  he  is  competent 
and  well  trained) ,  there  will  seldom  be  need  for  call¬ 
ing  in  outside  experts.  Too  great  stress  cannot  be 
laid  on  the  points  of  choosing  the  well  trained  file 
executive,  having  the  office  manager  thoroughly  in 
sympathy  with  the  filing  department;  and  at  every 
turn  helping  place  it  in  right  relation  with  the  other 
departments. 

Equipment  and  Management 

Service  is  the  keynote  of  the  modern  filing  de¬ 
partment  and  the  location  of  this  department  within 
the  firm  must  be  such  as  to  ensure  economical  serv¬ 
ice  to  the  various  departments  needing  it.  Anything 
but  the  best  equipment  is  poor  economy  for  this 
department.  A  few  dollars  spent  in  the  best  furni¬ 
ture,  supplies  and  devices  save  much  wasted  human 
effort.  An  elaborate  equipment  is  unnecessary,  but 
constant,  careful  attention  to  the  selection  of  time¬ 
saving  and  labor-saving  equipment  will  reduce  the 
waste  in  the  daily  routine.  This  takes  the  wisest 
kind  of  supervision. 

Some  of  the  most  obviously  bad  conditions  re¬ 
garding  equipment  and  management  which  thou¬ 
sands  of  file  clerks  are  struggling  with  today,  that 
are  keeping  executives  from  getting  the  papers  from 
the  files  instantly  when  needed,  and  which  could  be 
remedied  so  easily,  might  be  listed  as  follows: 

1.  Drawers  in  cabinets  are  too  full  to  permit  accurate, 
rapid  filing. 

2.  Poor  system  of  guiding — guides  too  complicated  in 
plan,  not  evenly  distributed  and  not  enough  in  a 
drawer.  There  should  be  from  twenty-five  to  forty 
guides  in  a  drawer. 

3.  Folders  of  such  poor  material  that  tabs  break  down. 

4.  Too  many  letters  in  a  folder. 

5.  Name  on  folder  is  not  written  in  the  form  in  which 
it  is  to  be  filed. 


Total  number  papers  handled  diirintr  March . . 

“  "  “  “  "  April  . — 

Percentase  of  increase  for  month . . 

“  "  "  over  April,  1919 . . 

Averasre  no.  papers  handled  per  day  in  March _ 


_  86,986 

. . 133,988 

_  64.0+% 

_ (Have  no  statistics) 

_ _  8,221.7+ 


“  **  April  . . 

**  “  "  "  “  per  clerk  in  March.. 

"  “  **  "  . . .  "  April  . 

Average  attendance  of  clerks  per  day . . . 

Percentage  of  attendance  of  clerks  for  month . . 


Specimen  of  monthly  statistical  report  of  filing  department. 


6.  If  more  than  one  file  is  kept,  failure  to  stamp  each 
item  with  the  name  of  the  file  where  the  item 

*  belongs. 

7.  Letters  not  marked  properly  for  filing. 

8.  Misspelling  of  names  by  stenographers  not  carefully 
checked,  either  before  or  after  letters  get  to  the  fil¬ 
ing  department. 

9.  Members  of  different  departments  pin  papers  to¬ 
gether  for  temporary  use  and  they  get  into  the  files 
that  way. 

10.  No  charging  system  for  papers  taken  from  the  files. 

11.  No  adequate  follow-up  system. 

12.  Transfer  of  correspondence  not  made  at  stated  inter¬ 
vals. 

13.  No  regulations  for  those  using  the  files. 

14.  Letters  are  held  in  individuals’  desks  either  carelessly 
or  because  they  are  wanted  at  some  future  date. 

Personnel  of  the  Department 

In  most  firms,  it  is  necessary  to  give  consid¬ 
erable  attention  to  the  personnel  of  the  filing  depart¬ 
ment.  Stenographers,  typists,  and  general  office 
workers  often  tell  the  file  clerks  that  they  think 
filing  beneath  them ;  that  it  is  underpaid,  monotonous 
work,  with  no  future  to  it.  The  executive  file  clerk 
will  do  well  to  hold  a  weekly  conference  with  his 
staff,  and  point  by  point  take  up  the  objections  to 
filing.  He  has  also  the  opportunity  to  prove  that  the 
work  of  the  filing  department  may  be  so  distributed 
that  it  is  extremely  interesting  to  the  workers  and 
that  there  is  no  room  in  the  department  for  the 
worker  who  will  not  think.  “Thinking  jobs”  usually 
1‘eceive  their  financial  reward  and  give  opportunity 
for  the  worker’s  advancement.  Executives  are  see¬ 
ing  that  the  filing  depai-tment  is  the  best  place  for 
employes  to  learn  the  business,  and  are  starting  all 
clerical  workers  there.  With  the  research  or  library 
department  as  its  direct  goal  and  many  of  the  other 


departments  as  possible  avenues  for  advancement, 
the  alert  file  clerk  should  feel  no  serious  limitations. 

Value  of  Filing  Department  Report 
Many  office  managers  object  to  the  overhead 
expense  of  a  well  organized  filing  department.  Their 
information  is  very  indefinite  regarding  the  volume 
of  work  done  in  the  department,  the  overturn  of  em¬ 
ployes,  and  the  value  of  the  work  to  the  firm.  Miss 
J.  Grace  Thompson,  the  file  executive  for  the  Wahl 
Company,  has  prepared  a  statistical  report  for  each 
day.  Once  a  month,  she  submits  to  her  manager  a 
report  showing  daily  records  with  averages  and  per¬ 
centages  of  increase  of  material  handled  in  the 
central  filing  department.  From  this  chart,  the  com¬ 
pany  sees  at  a  glance  the  actual  amount  of  finished 
business  for  the  month  given  in  terms  of  filed  papers. 

An  interesting  feature  shown  by  the  report  is 
the  increased  amount  of  material  handled,  requiring 
more  clerks,  but  each  clerk  handled  seventy  more 
papers  in  a  day  over  the  previous  month’s  record, 
a  demonstrated  increase  in  efficiency. 

INTER  COMMUNICATING  TELEPHONE 

The  managers  of  some  of  the  larger  motion  pic¬ 
ture  theaters  have  found  the  inter-communicating 
telephone  a  great  efficiency  factor  in  their  work. 
Countless  times  during  the  performance  the  manager 
has  occasion  to  communicate  with  the  box  office, 
operative  both,  floor  captains,  orchestra  pit,  music 
room,  electrician  and  doorman.  It  has  been  found 
that  a  system  by  which  the  pressure  of  a  single  but¬ 
ton  gives  almost  immediate  connection  with  the  de¬ 
sired  party,  saves  endless  steps,  valuable  time,  and 
makes  top-notch  service  possible. 
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The  Man  in  the  Company 

BY  A.  B.  WOLLABER 

(At  this  time,  when  the  expansion  of  the  electric  utilities  of  the  West  is  proceeding  at  such  a 
rapid  rate,  it  is  of  the  greatest  importance  carefully  to  study  the  principles  underlying  this 
sulMtantial  growth.  This  article  by  A.  B.  Wollaber,  district  agent  of  Southern  California 
Edison  Company,  is  the  first  of  two  covering  this  important  subject. — ^The  Editor.) 


Service  has  ever  been  the  watchword  of  the  elec¬ 
trical  industry  and  it  is  one  of  the  corner-stones 
upon  which  all  utility  companies  are  built.  The  ren¬ 
dering  of  service  to  the  public  consists  not  only  of 
the  supplying  of  the  product  of  the  company  but 
also  largely  the  conscientious,  considerate  manner  in 
which  the  employes  of  the  companies,  from  the  man¬ 
agers  down,  deal  with  the  public. 

Recently  the  president  of  the  National  Electric 
Light  Association  adopted  as  a  slogan  the  words 
“Service  before  profit.”  Let  us  stop  for  .a  moment 
and  consider  the  meaning  of  these  words  not  only  as 
applied  to  the  industry,  but  to  the  individual  worker 
in  the  industry.  Service,  briefly  defined,  consists  in 
giving  an  equivalent  for  an  equivalent,  while  profit 
may  be  briefly  referred  to  as  gain,  benefit  or  advan¬ 
tage.  In  considering  this  subject  from  the  stand¬ 
point  of  the  individual  worker  and  not  particularly 
the  company,  the  above  slogan  is  changed  to  say  that 
the  individual  worker  has  a  right  to  adopt  for  his 
motto,  “Service  with  profit.”  Profit  not  only  to  his 
company  and  to  the  public  whom  he  serves,  but 
profit  to  himself.  The  question  to  be  considered  by 
all  of  us  is  what  this  profit  is  going  to  be.  Is  it  to 
be  measured  in  dollars  and  cents?  Or  are  we  going 
to  take  another  and  broader  view  of  the  meaning  of 
these  words  and  learn  that  our  services  and  those  of 
our  company  cannot  be  entirely  measured  on  a  dollar 
and  cent  basis,  but  as  a  service  we  ought  rightfully 
to  give  with  profit  to  ourselves  and  to  the  community 
we  serve.  These  conditions  are  necessary  to  the 
successful  carrying  on  of  any  enterprise,  and  in  the 
electrical  industry  the  standard  is  set  high. 

It  was  Carlyle  who  said  that  “no  man  can  exist 
apart  from  his  circumstances ;  these  must  in  any  case 
be  the  field  of  his  effort  and  in  great  measure,  must 
determine  the  means  which  he  uses,  and  the  end  he 
proposes  to  reach.” 

Electrical  workers,  what  are  your  circum¬ 
stances?  I  will  answer  for  you  and  say  they  are 
largely  what  you  make  them. 

Are  you  a  time  server  and  a  clock  watcher  in 
the  industry,  content  with  eight  hours  of  work,  or 
are  you  an  honest,  earnest  worker  in  the  ranks, 
looking  for  something  better,  striving  to  enter  in, 
and  to  mount  the  ladder  of  success,  round  by  round? 
If  the  latter — then  the  industry  is  possessed  of  the 
right  kind  of  a  worker  and  the  community  you  serve 
is  bound  to  get  the  right  impression  of  the  industry 
which  we  are  all  so  proud  to  represent.  If  the 
former,  then  I  say,  you  are  wasting  your  time  and 
it  were  better  for  you  that  you  separate  yourself 
from  the  industry  than  to  go  on  “getting  by”  and 
creating  for  yourself  and  for  your  company  a  condi¬ 
tion  which  is  a  liability  to  both. 

How  often  you  hear  it  said  that  So-and-So  owes 
his  advancement  in  any  organization  to  certain  pull 


that  he  has  with  the  management  and  certain  indi¬ 
viduals  there  are  in  all  organizations  who,  blinded 
by  their  own  shortcomings,  cannot  conceive  how 
another  can  advance  without  some  sort  of  stand-in 
with  those  in  authority.  Those  who  stand  on  the 
side  lines  in  a  football  game,  cheering  their  favorite 
team  to  victory,  are  not  the  ones  who  really  win  the 
game.  Their  encouragement  may  aid  the  morale  of 
their  particular  favorite  but  their  cheers  aid  little 
in  the  final  outcome  of  the  battle.  Are  you  in  the 
game  fighting  to  win  for  your  company  and  for  your¬ 
self,  or  are  you  standing  on  the  side  line,  shouting 
not  always  words  of  encouragement  to  your  fellow 
workers  but  complaining,  backbiting  and  finding 
fault,  with  the  attending  evils  that  result  from  such 
an  attitude.  It  is  well  to  think  of  these  things  and 
to  think  of  them  seriously,  for  the  time  has  come  in 
all  lines  of  business  when  men  are  needed  more  than 
ever  before.  Not  merely  numerical  forces,  but  work¬ 
ers  of  the  right  sort ;  loyal,  conscientious  and  faithful 
workers,  and  for  this  end  we  serve. 

To  confine  the  consideration  of  this  very  large 
subject  to  a  proper  length,  it  has  been  deemed  best 
to  consider  it  from  the  angle  of  those  employes  who 
more  often  meet  the  public.  In  most  electric  utility 
companies  they  are,  first,  the  district  manager;  sec¬ 
ond,  the  chief  clerk ;  third,  the  district  foreman ;  and 
in  the  fourth  class,  for  convenience,  we  may  place  all 
other  employes. 

To  the  District  Manager 

The  manager  of  any  business,  general  or  local,  is 
the  corner-stone  upon  which  this  business  is  con¬ 
structed.  The  district  manager  may,  therefore, 
properly  be  considered  as  the  corner-stone  upon 
which  rests  the  whole  structure  of  the  district  organ¬ 
ization.  In  order  that  this  structure  may  stand,  this 
corner-stone  must  be  selected  carefully.  It  cannot  be 
“the  stone  rejected  of  the  builders”  but  must  be 
symmetrical  and  true  if  the  organization  is  to  with¬ 
stand  the  vicissitudes  of  time  and  the  battles  that 
are  constantly  going  on  round  about  it. 

There  is  nothing  that  adds  more  to  the  suc¬ 
cessful  administration  of  any  business  than  confi¬ 
dence,  and  if  a  representative  of  a  company  has  the 
confidence  of  its  officers  and  also  the  confidence  and 
respect  of  those  serving  under  him  he  has  taken  a 
long  stride  along  the  road  of  successful  administra¬ 
tion.  Are  you  taking  your  office  force  into  your 
confidence  and  making  them  feel  that  they  are  a  part 
the  organization  they  represent?  Upon  returning 
from  meetings  with  the  officials  of  your  company, 
do  you  call  your  force  together  and  give  those  not 
fortunate  enough  to  attend,  the  benefit  of  what  you 
yourself  have  learned?  If  not,  you  are  withholding 
from  those  under  you  a  part  of  the  profit  they  have 
a  right  to  expect  and  depriving  them  of  an  oppor- 
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tunity  to  gain  in  knowledge  through  your  more  for¬ 
tunate  contact  with  those  in  authority. 

What  disposition  are  you  making  of  the  many 
publications  sent  you  by  the  company?  Do  you  read 
them  yourself  and  then  pass  them  along  to  your 
force,  calling  attention  to  this  or  that  article  that 
would  directly  improve  the  condition  of  your  em¬ 
ployes  ?  Or  are  these  publications  filed  away  in  your 
office  to  collect  dust  and  dirt  without  doing  others 
any  good?  This  is  a  part  of  the  profit  you  receive 
from  the  company  and  which  will,  if  carefully  consid¬ 
ered,  fit  those  under  you  for  positions  of  trust  with 
the  attendant  increase  in  salary  such  positions 
warrant. 

Are  you  as  quick  to  commend  good  work  in 
your  employes  as  you  are  to  censure  them  for  failure 
to  do  their  duty?  One  is  quite  as  essential  as  the 
other.  We  are  all  human  beings  and  a  little  well- 
merited  praise  costs  little  and  goes  a  long  way 
toward  returning  a  pi*ofit  on  the  investment.  Are 
you  careful  to  watch  the  effect  your  employes  and 
your  office  are  having  on  the  public?  Remember,  it 
is  at  your  counter  that  this  ever  present  body  gains 
almost  its  entire  impression  of  your  organization. 
Are  you  careful  to  see  that  this  impression  is  of  the 
right  sort?  I  recall  several  instances  which  in  my 
career  stand  out  boldly  as  examples  of  what  is  meant 
by  this  question,  and  will  illustrate  the  point  I  am 
endeavoring  to  drive  home.  These  all  occurred  in 
the  office  pf  a  large  utility  company  doing  business 
in  the  West. 

An  official  of  this  company  put  in  a  call  on  the 
telephone  and  asked  for  the  local  manager.  When 
he  received  the  connection  the  first  question  he  asked 
was,  “Who  answered  my  call?”  He  was  informed 
that  it  was  a  young  lady  temporarily  employed  dur¬ 
ing  the  absence  of  the  regular  operator.  Quick  as  a 
flash  came  the  reply  from  this  official,  “Make  her  a 
permanent  employe;  we  need  just  such  persons  in 
this  company.”  She  received  her  reward  and  the 
company  had  benefited  by  getting  an  employe  who 
was  capable  of  giving  a  good  impression  to  the 
public. 

The  next  instance  was  that  of  a  newspaper  ed¬ 
itor  who  had  constantly  fought  the  company  and 
who  was  never  known  to  come  to  the  office,  notwith¬ 
standing  he  was  apparently  on  friendly  terms  with 
the  local  representative.  Later  the  company  built 
a  new  office  in  the  community  and  this  editor  was 
induced,  among  others,  to  call  and  inspect  it.  He  did 
not  say  a  great  deal  on  his  first  visit,  probably  be¬ 
cause  all  newspaper  editors  are  supposed  to  be  more 
or  less  profound  and  distant,  but  it  was  noticed  that 
he  came  back  again  in  a  few  days  and  this  was  what 
he  said  to  the  local  manager:  “I  like  to  come  into 
this  office  because  there  is  such  an  atmosphere  of 
good  feeling  and  efficiency;  it  fairly  smiles  on  you, 
and  when  a  fellow  gets  in  here  he  hates  to  leave.” 

The  final  example  is  a  rather  sad  one  but  one  we 
meet  with  almost  daily  in  our  dealings  with  various 
lines  of  business.  The  local  manager  once  met  one 
of  his  good  customers  and  in  the  course  of  conversa¬ 
tion  was  asked  this  question:  “Where  did  you  get 
that  clerk  you  have  in  your  front  office?”  He  was 


infonned  that  he  was  an  old  employe  of  the  company 
and  one  who  was  regularly  employed  in  meeting 
the  public.  The  manager  then  asked  the  customer 
just  why  he  had  made  the  inquiry;  he  replied,  “Well, 
he  always  has  an  expression  on  his  face  which  seems 
to  say  to  me,  ‘I  wish  you  wouldn’t  come  in  here  and 
bother  me  about  the  payment  of  your  bills.’  ”  Of 
course,  this  employe  did  not  wish  to  create  such  an 
impression,  but  the  consumer  got  that  feeling  from 
his  attitude  which  proved  without  doubt  that  he  was 
holding  a  position  for  which  he  was  not  fitted  and 
thereby  creating  an  unfavorable  impression  for  his 
company.  How  many  good  pieces  of  business  have 
been  lost  by  a  thoughtless  word  or  a  wrong  impres¬ 
sion,  and  many  times  municipal  ownership  agitation 
started  by  carelessness  in  representing  the  company 
to  its  consumers!  At  no  time  in  our  history  have 
conditions  been  more  unsettled  than  at  present.  This 
being  the  case  it  behooves  all  to  watch,  look  and 
listen  in  order  that  they  may  not  be  found  wanting 
when  the  test  of  their  ability  comes. 

ELECTRICAL  CONTRACTOR-DEALER 

BY  J.  H.  SROUFE 

There  are  three  cardinal  features  that  a  first- 
class  electrical  contractor-dealer  must  possess  in 
order  that  he  may  cdnduct  his  business  along  legiti¬ 
mate  lines  and  make  a  profit.  First,  he  must  be  a 
salesman  of  no  mean  abilities.  Second,  he  must  pos¬ 
sess  executive  ability.  Third,  he  must  be  able  to 
make  quick,  definite  and  correct  decisions. 

T^ay,  as  we  emerge  from  the  price  cutting 
fights  of  the  past,  we  find  that  a  good  salesman  is 
the  man  who  gets  the  business.  He  understands 
what  he  is  selling  and  knows  its  worth.  It  is  he  who 
can  combine  all  the  features  of  the  job  into  one  and 
show  the  customer  just  what  he  is  buying,  be  it  a 
socket,  device  or  a  contract  that  runs  into  thousands 
of  dollars.  He  is  a  speaker,  and  talks  on  a  subject 
that  he  knows  all  about  in  a  quick  and  decisive  man¬ 
ner.  He  can  convince  the  customer  that  he  needs 
and  wants  to  buy  the  article  up  for  sale,  and  he  is 
able  to  take  away  from  the  customer’s  mind  any  idea 
that  he  is  not  getting  the  very  thing  he  wants.  A 
good  salesman  will  not  sell  a  man  anything  he  knows 
the  customer  does  not  want. 

An  electrical  contractor-dealer  may  be  ever  so 
good  as  a  salesman,  yet  if  he  does  not  possess  that 
absolute  necessity,  called  executive  ability,  his  busi¬ 
ness  is  sure  to  go  to  ruin.  Executive  ability  means 
the  surrounding  one’s  self  with  the  very  best  of 
organized  plans  for  executing  jobs  as  they  are 
landed.  The  good  electrical  contractor-dealer  execu¬ 
tive  will  have  a  method  of  executing  his  work 
whereby  he  knows  that  his  job  is  not  running  over 
the  estimated  cost. 

Decision  is  an  essential  characteristic  of  any 
successful  business  man.  Many  a  good  business  has 
been  ruined  because  of  the  lack  of  quick  decision. 
The  contractor-dealer  should  be  trained  to  decide 
correctly  on  every  question,  and  when  once  he  exem¬ 
plifies  his  ability  to  decide  aright  on  important  prob¬ 
lems,  his  business  will  progress. 


Starks  of  Sta.  A,  Pacific  Gas  A  Electric  Co.,  San  Francisco.  This  plant  is  one  of  the  largest  fuel  oil  operated  power  plants  in  the  world. 
The  first  view  shows  improper  combustion  ;  the  second  proper  combustion  ;  the  third,  instances  of  proper  and  improper  combustion  in  varying  degrees. 
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Fuel  Oil  Burning  Appliances 


In  its  course  from  the  point  of  delivery  at  the 
plant  to  the  burners  the  oil  must  pass  through  a 
number  of  appliances,  which  are  necessaiy  for  the 
complete  equipment  of  any  oil  buming  plant.  In 
this  discussion  we  shall  follow  the  oil  in  its  journey 
through  the  plant  and  describe  briefly  the  various 
appliances  required  for  handling  it.- 

Oil  may  be  delivered  at  the  plant  either  by  rail 
in  tank  cars  or  by  water  in  barges  or  tank  steamers 
specially  constructed  for  the  purpose.  From  these 
it  is  pumped  into  large  storage  tanks,  which  may  be 
of  either  concrete  or  steel. 

Storage  Tanks. — For  power  plants  large  cylin¬ 
drical  steel  storage  tanks  are  used.  These  are  usu¬ 
ally  set  on  the  ground  outside  the  plant  and  are 
built  in  any  desired  size  up  to  50,000  barrels  capacity. 
They  are  built  up  of  riveted  steel  plates,  the  thick¬ 
ness  of  plate  and  strength  of  riveted  joint  being 
proportioned  in  accordance  with  the  usual  safety 
rules  based  on  the  internal  pressure  due  to  the  head 
of  oil  inside  the  tank.  Thus  if  the  tank  is  30  feet 
high  the  internal  pressure  will  be  that  due  to  30  feet 
head  of  oil  or  approximately  15  lbs.  per  square  inch. 
It  is  customary  to  surround  the  storage  tank  by  a 
concrete  wall  about  6  feet  high  far  enough'  away 
from  the  tank  so  that  the  entire  contents  of  the 
tank  will  be  held  in  by  the  wall  in  case  of  a  leak  in 
the  tank.  This  is  to  prevent  the  oil  from  leaking  out 
to  the  surrounding  country. 


The  size  of  storage  tank  required  depends  on 
two  factors; 

1,  Quantity  of  oil  to  be  burned. 

2.  Availability  of  oil  .supply. 

This  second  factor  depends  on  the  location  of  plant, 
the  method  of  delivery,  and  the  probability  of 
interruptions  in  delivery,  all  of  which  matters  must 
be  carefully  considered  in  detennining  the  number 
of  days’  oil  supply  that  should  be  carried  at  the 
plant.  Most  power  plants  are  provided  with  tanks 
of  sufficient  size  to  enable  them  to  keep  from  ten  to 
thirty  days’  supply  of  oil  on  hand.  This  storage 
capacity  should  preferably  be  divided  among  two  or 
more  tanks  rather  than  all  concentrated  in  a  single 
tank,  as  this  will  enable  one  tank  to  be  emptied  for 
cleaning  and  repairs  without  shutting  down  the 
entire  plant. 

In  built  up  districts  within  the  fire  limits  of 
cities  it  is  not  peiTnissible  to  locate  the  storage  tanks 
above  ground.  The  National  Board  of  Fire  Under¬ 
writers  have  adopted  certain  rules  for  the  location 
of  oil  storage  tanks.  Similar  rules  have  been  adopted 
by  several  cities.  In  general  these  rules  provide  that 
within  the  fire  limits  of  cities  the  tank  must  be 
located  so  that  its  top  is  at  least  3  feet  below  the 
level  of  the  fire  room  floor  and  below  the  lowest  pipe 
in  the  building  to  be  supplied.  The  tank  most  be  set 
on  a  firm  foundation  and  covered  with  soft  earth  or 
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(How  to  the  Rreatest  energy  producing  value  out  of  the  steam  electric  plant,  oil  fired, 
is  a  problem  of  vital  interest  in  these  days  of  decreasing  production  in  fuel  oil  and  increasing 
cost  of  the  product.  A  clear  understanding  of  fuel  oil  burning  appliances  used  in  the  power 
plant  house  is  a  great  aid  in  solving  this  problem.  Here  is  an  article  that  treats  of  storage 
tanks,  measurement  of  oil,  and  oil  pumps,  by  the  authors  of  the  well-known  book  on  “Fuel 
Oil  and  Steam  Engineering.”  This  data  should  prove  of  great  timely  helpfulness  throughout 
the  West  and  in  countries  bordering  the  Pacific,  wherever  oil  is  used  as  fuel. — The  Editor.) 
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The  cars  are  shown  on  the  unloadins  track  of  the  Redondo  Steam  Plant  of  the 

Southern  California  Edison  Company,  and  the  oil  is  emptied  from  them  into  the  Main  oil  storage  tank  at  Station  C.  Pacific  Gas  A  Electric  Company,  Oakland,  Cali* 

flume  which  runs  beside  the  tank  ;  thence  it  iroes  into  a  small  underground '  tank  fomia.  Tank  in  foresround  is  set  low  for  Are  protection  purposes  while  tank  in 

from  which  it  is  pumped  into  the  main  storage  tank.  rear  is  surrounded  by  concrete  retaining  wall. 


sand,  no  air  space  being  allowed  immediately 
outside  the  tank. 

Every  oil  storage  tank  must  be  provided 
with  the  following  attachments :  Filling  pipe, 
suction  pipe,  vent  pipe,  smothering  pipe,  over¬ 
flow  pipe,  and  measuring  rod  or  chain. 

For  tanks  less  than  1000  gallons  capacity 
the  filling  pipe  and  vent  pipe  may  be  on  the 
same  connection.  For  larger  tanks  separate 
connections  are  required.  The  vent  pipe  must 
extend  from  the  top  of  the  tank  to  a  point 
outside  the  building  at  least  12  feet  above  the 
top  of  the  highest  tank  car  from  which  the 
storage  tank  may  be  filled.  All  outlets  on 
the  tank  should  be  located  on  top,  the  suction 
pipe  running  down  inside  the  tank  to  near 
the  bottom.  The  smothering  pipe  consists  of 
a  small  steam  pipe  through  which  steam  can 
be  blown  in  case  of  fire,  thus  keeping  air 
away  and  effectually  smothering  the  flames. 
The  overflow  pipe  is  arranged  to  carry  back 
to  the  storage  tank  all  oil  not  used.  An  auto¬ 
matic  relief  valve  is  provided  on  the  oil  pump 
discharge  set  to  open  at  a  predetermined 
pressure,  and  discharging  through  the  over¬ 
flow  pipe  back  to  the  storage  tank.  All  pipes 
should  be  run  as  direct  as  possible  and 
pitched  toward  the  storage  tank.  The  oil  in 
the  tank  may  be  measured  by  means  of  a  rod 
or  chain  let  down  through  the  top  of  the 
tank.  The  use  pf  gauge  glasses  should  be 
avoided  as  they  are  liable  to  break,  causing 
leakage  of  oil. 

Many  power  plants  are  provided  with  a 
service  tank  located  under  the  fireroom  floor 
in  addition  to  the  main  storage  tank  outside 
the  building  .  The  seiwice  tank  is  filled  at 
intervals  from  the  storage  tank,  and  the  oil 
pumps  take  their  supply  from  the  service 
tank  and  distribute  it  to  the  oil  burners. 

Measurement  of  Oil. — Oil  is  ordinarily 
measured  by  passing  a  rod  or  chain  down 
through  the  top  of  the  storage  tank,  the  rod 
being  marked  off  in  feet,  inches  and  fractions 
of  an  inch.  By  sounding  to  the  bottom  of  the 
tank,  the  depth  of  oil  can  be  determined 
very  accurately.  A  more  convenient  method, 
though  not  quite  so  accurate,  is  to  use  a  float 
with  a  chain  passing  over  a  pulley  at  the  top 
of  the  tank,  the  outer  end  having  a  pointer 
which  indicates  the  height  of  oil  in  the  tank 
on  a  suitably  calibrated  scale.  The  height  of 
oil  in  the  tank  may  also  be  determined  by  an 
indicating  or  recording  pressure  gauge,  which 
depends  for  its  operation  on  the  hydrostatic 
pressure  produced  by  the  oil. 

After  determining  the  height  of  oil  in 
the  tank  it  is  necessary  to  convert  the  meas¬ 
urement  into  gallons  or  barrels  of  oil.  To  do 
this  it  is  necessary  to  carefully  calibrate  the 
tank  either  by  pumping  into  its  known  quan¬ 
tities  of  oil,  or  by  taking  careful  measure- 
^  ments  and  calculating  its  contents.  This  lat- 
k  ter  method  is  very  simple  if  the  tank  has 


Bjiterior  view.  Long  Beach  Plant,  Southern  California  Edison  Comi>any.  This  plant 
is  noted  for  its  use  of  meters,  for  various  sorts  of  economy  studies  and  for  records 
obtained  in  daily  operating  practice.  Note  the  finish  and  aesthetic  beauty  of  the 
exterior. 


A  close  up  view  of  the  filling  pipes  for  the  oil  storage  reservoirs  of  the  Southern 
California  Edison  Company’s  Long  Beach  Plant.  These  valves  are  under  control  of 
the  oil  company  from  whom  the  oil  is  purchased. 
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vertical  sides.  If,  however  a  cylindrical  tank  lying 
horizontally  is  used,  the  calculation  is  somewhat 
complicated.  The  attached  table  giving  the  capacity 
of  horizontal  cylindrical  tanks  per  foot  of  length  for 
various  depths  of  liquid  will  be  of  assistance  in  this 
connection. 

After  determining  the  volume  of  oil  in  a  tank 
it  is  necessary  to  make  correction  for  its  tempera¬ 
ture,  for,  like  everything  else,  oil  expands  and  con¬ 
tracts  with  changes  of  temperature  and  the  volume 
measured  at  one  temperature  will  not  be  the  same 
as  the  volume  of  the  same  weight  of  oil  at  another 


960 

V«o  = - =  952  barrels. 

1  +  (20  X  .0004) 

If  instead  of  80°  F.  the  temperature  of  the  oil 
had  been  50°  F.,  the  true  volume  at  60°  F.  would  be 

960 

V«)  = - =  964  barrels 

1  +  (— 10  X  .0004) 

Oil  Pumps. — The  oil  is  taken  from  the  supply 
tank  by  the  oil  pump.  The  type  of  pump  ordinarily 
used  for  this  purpose  is  the  ordinary  duplex  steam 
driven  reciprocating  pump.  The  pump  must  have 


Interior  view  of  Generating  Room,  Long  Beach  Plant  of  Southern  California  Edison  Company.  This  is  one  of  the  largest  fuel  oil  steam 

generating  power  plants  in  the  world. 


1  +  (  (t  — 60)  X  .0004  ) 


where  V  =  the  vDlume  of  oil  at  60“  F. 

Vt  =  the  volume  of  oil  as  measured,  both  ex¬ 
pressed  in  barrels,  gallons  or  cubic  feet  as 
the  case  may  be. 

t  =  temperature  of  the  oil  when  measured,  in 
degrees  F. 


temperature.  The  amount  of  variation  of  the  volume 
of  the  oil  depends  on  its  coefficient  of  expansion.  The 
coefficient  of  expansion  varies  for  different  oils,  but 
the  average  value  for  California  oils  is  usually  taken 
at  0.0004  for  each  degree  Fahrenheit  change  in 
temperature;  that  is,  the  oil  expands  four  ten- 
thousandths  of  its  volume  for  each  degree  F.  rise  in 
temperature.  This  is  equivalent  to  0.00072  per  de- 
gi*ee  (Centigrade. 

In  practice  60°  F.  has  been  adopted  as  the  stand¬ 
ard  temperature  and  to  reduce  the  measured  volume 
to  the  true  volume  at  60°  F.  the  following  formula 
is  used: 


brass  valves,  and  packing  that  will  not  be  affected 
by  the  oil.  The  pump  should  be  provided  with  a 
large  air  chamber  to  prevent  pulsation  of  oil  pres¬ 
sure  due  to  the  strokes  of  the  pump.  It  is  customary 
to  install  the  pumps  in  duplicate  so  that  one  may  be 
kept  shut  down  at  all  times  ready  to  go  into  service 
immediately  if  the  other  has  to  be  shut  down  for 
repairs.  TTie  pumps  should  be  of  sufficient  size  to 
deliver  the  maximum  quantity  of  oil  required  when 
operating  at  comparatively  slow  speed — not  more 


Thus  if  the  soundings  in  a  tank  befoie  and  after  fill¬ 
ing  show  that  960  barrels  have  been  added,  and  the 
observed  temperature  of  the  oil  was  80°  F.,  then  the 
volume  at  60°  F. 


A  simple  table  of  capacity  of  horizontal  cylindrical  tanks  per  foot  in  length 


Diagrammatic  sketch  showing  the  stages  through  which  oil  passes  between 
the  wells  and  the  refinery,  before  ^ing  delivered  to  the  power  house. 


In  addition  to  the  main  strainer  on  the  oil  line 
it  is  advisable  to  provide  a  small  fine  mesh  strainer 
at  each  oil  burner. 

To  clean  this  strainer  it  is  only  necessary  to 
turn  the  handle  on  top  so  as  to  run  the  oil  through 
the  by-pass,  place  a  bucket  under  the  blow-out  valve 
at  the  bottom  and  blow  steam  through  by  opening 
the  small  valve  on  the  side. 

In  the  Elliott  Twin  strainer,  shown  above,  the 
body  is  divided  into  two  compartments,  each  of  which 
contains  a  straining  basket.  By  means  of  a  single 
slide  valve  at  each  end,  either  one  of  the  compart¬ 
ments  may  be  shut  off  so  it  can  be  opened  up  for 
cleaning,  while  the  oil  is  flowing  through  the  other 
compartment. 


RAILROAD  ELECTRIFICATION  IN  SOUTH 
AMERICA 

An  electrification  is  now  under  way  over  the 
line  of  the  Paulista  Railway  Company  between  Jun- 
diaby  and  Campinas,  Brazil,  a  distance  of  45  kilo¬ 
meters,  or  about  28  miles.  But  since  the  road  is  of 
double  track  construction  the  total  mileage,  including 
switches  and  extra  track,  amounts  to  76  miles. 

The  equipment,  which  is  to  be  supplied  by  the 
International  General  Electric  Company,  consists  of 
12  locomotives,  8  freight  and  4  passenger  engines, 
material  for  the  transmission  line  and  sub-station, 
and  a  3000-volt  overhead,  of  the  twenty-century  type 
construction. 

This  project  anticipates  further  extensions 
amounting  to  one  hundred  additional  miles  of  route 
which  may  eventually  bring  the  total  electrification 
up  to  128  miles,  extending  between  Jundiaby  and 
San  Carlos. 

The  locomotives  will  be  of  the  geared  type,  3000- 
volt,  direct  current.  The  freight  locomotives  will 
weigh  100  tons  each,  all  weight  on  driving  axles,  and 
the  passenger  engine  120  tons,  equipped  with  two 
axle  guiding  trucks  at  each  end. 

Power  for  the  operation  of  the  lines  will  be 
supplied  by  the  San  Palo  Light  and  Power  Company 
at  88,000  volts,  60  cycles. 

It  is  expected  that  the  new  line  will  be  in  opera¬ 
tion  in  July,  1921. 


than  15-20  strokes  per  minute.  The  pump  must  not 
be  set  too  high  above  the  oil  tank,  for  oil  cannot  be 
raised  by  suction  as  high  as  water.  The  maximum 
suction  lift  permissible  is  about  16  feet. 

The  oil  pumps  should  be  provided  with  a  pump 
governor  for  the  purpose  of  maintaining  a  steady 
oil  pressure.  An  example  of  this  is  the  Witt  pump 
governor  shown  in  the  illustration.  It  consists  of  a 
double  ported  throttle  valve  placed  on  the  steam  line 
supplying  the  pump.  The  valve  stem  is  attached  to 
a  spring  loaded  piston  which  is  actuated  by  the  oil 
pressure.  If  the  oil  pressure  increases  the  valve  par¬ 
tially  closes,  thus  slowing  down  the  pump.  If  the  oil 
pressure  drops  the  valve  opens  wider  and  the  pump 
is  speeded  up.  And  predetermined  pressure  may 
thus  be  maintained  by  adjusting  the  spring. 

Strainers. — Every  oil  burning  plant  must  be 
provided  with  some  form  of  strainer  to  remove  the 
dirt  and  foreign  matter  which  would  be  liable  to 


Staple*  and  Pfeiffer  Self  Cleaning;  Oil  Strainer 


remove  dirt  and  foreign  matter  which  would  be  liable 
to  cause  stoppage  of  the  burners.  The  strainer  may 
be  placed  either  in  the  suction  line  between  the  sup¬ 
ply  tank  and  the  pump  or  in  the  discharge  line  after 
leaving  the  pump,  or  both.  The  strainer  usually 


This  is  a  simple  form  of  strainer 
in  which  the  basket  can  be  readily 
removed  for  cleaning;. 


The  Elliott  Twin  Oil  Strainer 


consists  of  a  performated  metal  basket  mounted  in  a 
suitable  container,  arranged  so  that  the  basket  can 
be  readily  removed  for  cleaning.  The  Staples  and 
Pfeiffer  so  called  self-cleaning  strainer,  which  is 
shown  in  the  illustration,  is  provided  with  a  by-pass 
and  arranged  so  that  the  dirt  can  be  blown  out  by  a 
steam  jet  without  removing  the  basket. 
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SPARKS — Current  Facts,  Figures  and  Fancy  | 
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(Do  you  know  how  much  salt  there  is  in  the  seas  or  how  many  people  speak  the  English  Ian* 
guage?  Do  you  know  what  country  has  the  greatest  spending  power  or  how  long  it  takes  to 
cut  a  track  rail  by  electricity?  These  questions  are  answered  on  the  following  page,  along 
with  bits  of  information  concerning  the  industrial  development  of  China  and  South  America. 

— The  Editor.) 


It  is  calculated  that  the  evaporation  of  the 

oceans  would  leave  a  layer  of  salt  235  feet  thick. 

«  *  « 

From  1892  to  1914  California  water-power  in¬ 
creased  from  about  600  to  nearly  600,000  horse¬ 
power. 

«  *  * 

The  spending  power  of  the  Australian  popula¬ 

tion,  according  to  statistics,  is  higher  than  that  of 

any  other  people  of  the  world. 

«  *  * 

It  is  estimated  that  over  140,000,000  people  now 
speak  the  English  language,  over  51,000,000  the 
French,  75,000,000  German,  35,000,000  Italian,  42,- 
000,000  Spanish,  13,000,000  Portuguese  and  75,000,- 
000  Russian. 

«  *  * 

The  distance  from  Liverpool  to  Hongkong  is 
9,651  miles,  whereas  the  distance  from  San  Fran¬ 
cisco  to  Manila  is  6,221  miles,  a  differential  in  favor 
of  San  Francisco  of  3,431  miles,  or  equal  to  about 

twelve  days  sailing  one  way. 

*  «  * 

Buying  milk  by  the  stick  sounds  like  a  ginger¬ 
bread-house  fairy  tale,  but  in  some  parts  of  Siberia 
it  is  an  everyday  affair.  Owing  to  the  somewhat 
chilly  climate  most  of  the  food  sold  in  shops  is  in 
a  frozen  state,  milk  being  sold  in  long  sticks  and 

meat  hacked  with  axes. 

*  *  « 

It  is  predicted  that  instead  of  100,090  persons 
in  the  factories  of  China  and  4,000,000  children  in 
schools  (the  estimates  for  1918) ,  the  China  of  a  few 
decades  hence  will  have  40,000,000  factory  hands  and 
80,000,000  school  children,  figures  propori;ionate  to 

the  present  statistics  of  the  United  States. 

*  *  * 

A  small  electric  fountain  is  the  latest  in  table 
decorations.  A  little  electric  motor  is  directly  con¬ 
nected  with  a  small  rotary  pump  that  forces  the 
water  from  the  well  up  into  a  ring  fitted  with  some 
20  small  nozzles.  About  one  quart  of  water  is  used, 
and  the  overflow  leaks  back  again  into  the  reserwoir 
to  be  used  over  again.  The  height  of  the  water  is 

r^egulated  by  a  valve  on  the  supply  ring  in  the  basin. 

*  «  * 

An  electrically  operated  compress,  which  will 
compress  bulky  cotton  bales  42V^  pounds  to  a  cubic 
foot,  is  a  modern  device  employed  in  Los  Angeles. 
The  cotton  is  brought  in  loose  bales  and  when  the 
compress  has  been  filled  the  cotton  is  pressed 
together  with  enormous  force.  This  makes  it  pos¬ 
sible  to  load  200  bales  of  cotton  into  one  50-foot 
freight  car.  The  s^’^stem  has  not  yet  been  applied  to 
the  passenger  ser-vice. 


A  motor  operated  saw  for  cutting  track  rails 
wherever  electricity  is  available  has  recently  been 
placed  on  the  market.  The  machine  is  of  simple 
construction,  consisting  merely  of  a  motor  and  start¬ 
ing  box,  a  supporting  frame,  a  gear  and  a  connecting 
rod  which  operates  the  saw  frame.  The  maker 
states  that  the  machine  will  cut  a  nine-inch  girder 
rail  in  from  15  to  18  minutes  and  it  is  estimated  that 

one  blade  will  cut  from  eight  to  ten  rails. 

*  *  * 

The  light  and  power,  and  electric-railway  com¬ 
panies  in  Montevideo,  Uruguay,  have  their  own  shops 
and  do  their  own  repairing.  The  present  freight 
situation  would  make  the  shipment  of  dynamos  and 
motors  to  the  United  States  or  to  Europe  for  repair 
exceedingly  expensive.  It  is  suggested  that  a  market 
may  be  found  here  for  insulated  armature  coils 
among  consumers  who  do  their  own  repairing.  Mon¬ 
tevideo  has  alternating  current. 

*  *  • 

Inasmuch  as  there  is  no  water-supply  system  for 
the  city  of  Asuncion,  which  has  about  80,000  popula¬ 
tion,  or  for  any  of  the  other  cities  or  towns  of  the 
republic  of  Paraguay,  there  is  a  constant  demand  for 
a  limited  supply  of  hand  pumps,  windmill  pumps, 
electrical  and  gas  pumps  to  be  used  in  wells.  The 
total  value  of  all  pumps  imported  into  Paraguay  in  a 
year  averages  about  $6,000,  of  which  more  than  half 

represents  imports  from  the  United  States. 

*  *  * 

Stainless  steel  is  being  employed  very  largely  in 
the  manufacture  of  pump  rods,  valve  spindles,  valves, 
and  other  pai4;s  which  are  exposed  to  contact  with 
water,  steam,  and  other  corrosives.  The  scentific- 
instrament  trade  is  using  it  for  drawing  instra- 
ments.  It  is  being  manufactured  into  stair  rx)ds, 
saucepans,  and  pans  of  varying  shapes,  fenders  for 
the  heari;h,  and  even  into  pokers  and  garden  imple¬ 
ments.  Spori;  is  also  taking  an  interest  in  stainless 
steel  and  is  promoting  a  demand  for  golf-club  heads, 
spurs,  and  so  forth. 

*  *  * 

A  plant  for  the  production  of  synthetic  ammo¬ 
nia,  operated  entirely  by  hydroelectric  power,  has 
recently  been  successfully  put  under  way  in  Italy. 
Water  is  decomposed  into  oxygen  and  hydrogen  by 
electrolysis.  The  hydrogen  is  stored  in  tanks  and 
conveyed  to  a  receptacle  of  the  size  and  appearance 
of  an  upright  hoisting-engine  boiler.  In  this  recep¬ 
tacle  is  carried  out  a  process  of  which  the  details 
are  kept  secret  and  which  constitutes  the  essence  of 
the  new  method  for  producing  synthetic  ammonia, 
and  tremendous  pressure  is  then  applied  to  the  re¬ 
sultant  gaseous  products.  Ammonia  issues  from  the 
factory  in  portable  steel  cylinders. 
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James  H.  McGraw,  president  of  the  McGraw-Hill  Com¬ 
pany,  is  a  Pacific  Coast  visitor.  The  McGraw-Hill  Company, 

in  addition  to  publishing  the 
Journal  of  Electricity,  is  the 
owner  of  ten  other  national 
engineering  magazines, 
among  which  are  Electrical 
World  and  Electrical  Mer¬ 
chandising,  which  together 
with  the  Journal  of  Elec¬ 
tricity  are  known  to  the  trade 
as  the  McGraw-Hill  Electrical 
Trio.  Mr.  McGraw  is  a  force¬ 
ful  factor  in  the  development 
of  the  educational  idea  in 
technical  journalism,  and  to¬ 
day  stands  foremost  through¬ 
out  the  world  as  the  developer  of  the  highest  type  of  engi¬ 
neering  technical  magazine  activity.  One  of  the  most  powerful 
impressions  made  upon  the  recent  vast  audiences  of  the  For¬ 
eign  Trade  convention  at  San  Francisco  was  the  paper  of 
Mr.  McGraw's  which  is  entitled  “Service  of  the  Business 
Press  to  Foreign  Trade,”  excerpts  of  which  appear  elsewhere 
in  this  issue  of  the  Journal  of  Electricity.  Mr.  McGraw  is 
accompanied  in  his  present  tour  by  D.  H.  Braymer,  managing 
editor  of  Electrical  World.  They  both  expect  to  spend  some 
weeks  on  the  Pacific  Coast  in  looking  into  the  splendid  new 
opportunities  for  the  service  of  technical  journalism  in  this 
growing  section  of  our  country. 

Masakazu  Imai,  electrical  engineer  of  the  South  Man¬ 
churian  Railway  Company,  was  recently  in  San  Francisco. 

J.  C.  Barber,  manager  of  the  Citizens  Light  and  Power 
Company  of  Ketchikan,  Alaska,  has  been  to  Seattle  on  a 
business  trip. 

B.  Badrian,  district  manager  in  California  for  the  Hur¬ 
ley  Machine  Company,  is  visiting  Los  Angeles  dealers  for  the 
purpo.se  of  .stimulating  Thor  sales. 

Arti.ur  L.  Ives  of  the  New  York  firm  of  Ives  and  David¬ 
son  remained  in  Los  Angeles  for  several  weeks  following  the 
Pasadena  convention  to  look  after  local  interests. 

L.  R.  Ardouin,  secretary  of  the  San  Francisco  Associa¬ 
tion  of  Electrical  Contractors  and  Dealers,  has  resigned  his 
position  with  the  association  to  take  up  the  study  of  law. 

George  Barker,  National  Carbon  Company,  of  San  Fran¬ 
cisco,  and  V.  D.  Harrison,  Pacific  States  El^tric  Company  of 
Seattle,  have  just  returned  from  an  extended  business  trip 
through  Alaska. 

L.  E.  Rynearson,  sewing  machine  specialist  for  the 
Pacific  States  Electric  Company,  has  recently  returned  to  Los 
Angeles  after  having  .spent  two  months  working  with  dealers 
in  the  northern  part  of  the  state. 

M.  J.  Verdery,  Jr.,  formerly  of  the  Hurley  Machine  Com¬ 
pany,  manufacturers  of  the  Thor  washing  machine,  and  later 
manager,  electric  range  department,  of  the  Great  Western 
Power  Company,  has  recently  become  associated  with  the 
securities  department  of  the  Anglo-Califomia  Trust  Company 
of  San  Francisco. 

W.  W.  Briggs,  formerly  of  the  Westinghouse  Electric  & 
Manufacturing  Company  and  of  the  Great  Western  Power 
Company  of  San  Franci.sco,  and  now  manager  of  - the  New 
York  district  of  the  Westinghouse  Lamp  Company,  is  spend¬ 
ing  some  time  on  a  visit  in  San  Francisco.  On  June  9th  he 
gave  a  most  interesting  talk  before  the  Downtown  Associa¬ 
tion  on  his  impressions  of  industry  and  electrical  matters 
in  the  West. 


W.  L.  Strandborg,  publicity  manager  of  the  Portland 
Railway  Light  and  Power  Company,  has  been  nominated  by 
the  united  Ad  clubs  of  the  Pacific  Coast  for  the  position  of 
vice-president  of  the  Associated  Ad  Clubs  of  the  World. 

C.  E.  Magnusson,  professor  of  electrical  engineering 
and  acting  dean  of  the  College  of  Engineering  at  the  Univer¬ 
sity  of  Washington,  was  elected  a  vice-president  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers  at  the  annual  business 
meeting  held  recently. 

George  Patterson  of  Stanley  and  Patterson,  New  York, 
and  a  party  of  ten  are  making  an  extended  trip  through  the 
West.  Their  itinerary  will  include  Los  Angeles,  San  Fran¬ 
cisco,  Seattle  and  return  to  the  East  through  Canada. 

Charles  H.  Peirson,  advertising  agent  of  the  Southern 
Califoraia  Edison  Company,  Fred  B.  Lewis,  Los  Angeles 
superintendent  of  the  same  company,  and  A.  W.  Childs,  super¬ 
intendent  of  sales  of  the  southern  company  were  recent  vis¬ 
itors  in  San  Francisco. 

Gordon  C.  Osborne  is  now  assistant  chief  of  the  depart¬ 
ment  of  electricity  of  the  city  of  San  Francisco,  having  been 
appointed  to  fill  the  position  formerly  occupied  by  Ralph  H. 
Wiley.  Mr.  Osborne  has  been  connected  with  the  department 
of  electricity  for  several  years. 

O.  W.  Peterson,  construction  superintendent  of  the 
Pacific  Gas  &  Electric  Company,  has  left  the  employ  of  the 
company  to  take  charge  of  the  construction  of  tunnel  number 
one  of  the  Caribou  project  of  the  Great  Western  Power  Com¬ 
pany.  The  contract  for  the  driving  of  this  tunnel  has  been 
let  to  the  Shattuck  Construction  Company  of  San  Francisco. 

R.  CX  Lamphier,  general  manager  of  the  Sangamo  Elec¬ 
tric  Company  of  Springfield,  Illinois;  R.  E.  Gorton,  manager 
of  the  Packard  Lamp  Division  of  the  National  Lamp  Company 
of  Warren,  Ohio;  H.  E.  Sanderson,  Pacific  Coast  manager  of 
the  Bryant  Electric  Company,  and  Frank  Burton,  general 
sales  manager  of  the  same  company,  were  recent  visitors  at 
Seattle. 

Frank  Vanderlip,  chairman  of  the  American  Interna¬ 
tional  Corporation  and  president  of  the  Japan  Society  of  New 
York,  who  has  headed  a  group  of  bankers,  manufacturers  and 
business  men  on  a  mission  to  Japan,  addressed  a  recent  meet¬ 
ing  of  the  San  Francisco  Commercial  Club  and  brought  out, 
in  a  very  forceful  and  helpful  manner,  how  international 
relations  between  countries  on  the  Pacific  may  be  better 
fostered, 

Ralph  H.  Wiley  has  just  succeeded  Arthur  Kempston  as 
chief  of  the  department  of  electricity  of  the  city  of  San 

Francisco.  From  1905  until 
1908  Mr.  Wiley  was  in  the 
employ  of  the  Pacific  Tele¬ 
phone  &  Telegraph  Company 
in  the  installation  department 
and  left  the  employ  of  that 
company  to  become  superin¬ 
tendent  of  an  independent 
telephone  company.  Since 
1912  he  has  been  in  the  de¬ 
partment  of  electricity  of 
San  Francisco,  starting  in  as 
underground  engineer  in 
charge  of  the  installation  of 
the  present  underground  sys¬ 
tem  of  the  department,  which  amounts  to  practically  250,000 
feet  of  cable.  Mr.  Wiley  also  drew  up  the  circuits  and  super¬ 
vised  the  installation  of  the  signaling  system  at  the  new 
central  fire  alarm  station,  in  connection  with  James  M.  Barry, 
who  engineered  the  power  equipment  when  the  station  was 
put  into  service  in  1915.  In  April,  1917,  Mr.  Wiley  was  ap¬ 
pointed  assistant  chief  of  the  department  and  at  the  same 
time  continued  to  perform  the  duties  of  underground  engi¬ 
neer,  which  position  he  held  until  his  recent  promotion. 
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Julean  Arnold,  commercial  attache  from  the  United 
States  to  the  Republic  of  China,  is  making  an  extended  visit 

on  the  Pacific  Coa!^  with 
headquarters  at  San  Fran¬ 
cisco.  In  former  years  he 
has  been  perhaps  our  most 
prominent  figure  in  develop¬ 
ing  a  new  idealism  in  China 
and  presenting  the  claims  of 
American  engineering  enter¬ 
prise  in  the  development  of 
the  great  republic  of  the  Far 
East.  Mr.  Arnold  is  a  grad¬ 
uate  of  the  University  of  Cal¬ 
ifornia  with  the  class  of  1902, 
and  has  been  with  the  con¬ 
sular  service  practically  en¬ 
tirely  since  his  graduation,  and  has  been  many  years  a  resi¬ 
dent  of  China.  He  speaks  the  Chinese  langfuage  fiuently,  and 
in  his  work  in  the  Orient  is  a  powerful  aid  to  the  develop¬ 
ment  of  electrical  trade  along  with  our  splendid  new  growth 
ip  all  lines  of  commerce. 

R.  D.  Berst,  electric  distribution  department  of  the 
Pacific  Gas  &  Electric  Company,  has  left  the  employ  of  the 
company  to  accept  a  position  with  the  southern  branch  of  the 
University  of  California  in  Los  Angeles. 

F.  H.  Babcock,  G.  F.  Brown  and  H.  H.  Dewey,  from  the 
engineering  department  of  the  General  Electric  Company  in 
Schenectady,  were  recent  visitors  in  Los  Angeles  where  they 
have  been  doing  some  work  in  connection  with  the  new  Big 
Creek  Plant  Number  Eight,  which  is  the  latest  undertaking 
of  the  Southern  California  Edison  Company. 

Ned  Dean,  a  mechanical  engineer  in  the  testing  depart¬ 
ment  of  the  Westinghouse  Air  Brake  Company  with  head¬ 
quarters  in  Pittsburgh,  Pa.,  is  a  recent  San  Francisco  and 
Pacific  Coast  visitor.  Mr.  Dean  is  a  graduate  of  the  Univer¬ 
sity  of  California  and  has  been  engaged  in  engineering  activ¬ 
ities  of  the  Westinghouse  Company  in  the  East  for  some 
years  past. 

Sir  Vincent  Raven,  chief  mechanical  engineer  of  the 
British  railroad  systems,  accompanied  by  his  chief  designer, 
H.  J.  Robson  and  by  M.  Lydal,  consulting  engineer  of  the 
London  and  Northeastern  Railroad  of  England,  have  recently 
inspected  the  Chicago,  Milwaukee  and  St.  Paul  electrification. 
The  British  engineers  will  return  to  the  east  by  way  of 
California. 

C.  L.  Edgar  has  accepted  the  appointment  as  chairman 
of  the  Executive  Committee  of  the  Society  for  Electrical  De¬ 
velopment.  He  announces  his  intention  to  call  bi-monthly 
meetings  of  this  committee  to  give  close  attention  to  the  im¬ 
portant  matters  coming  up  for  consideration,  and  secure  for 
the  electrical  industry  the  full  benefit  of  the  great  work  the 
society  is  carrying  on. 

C.  S.  MacCalla,  formerly  general  manager  of  the  Wash¬ 
ington  Water  Power  Company,  is  now  manager  of  the  Roch¬ 
ester  Works  of  the  General  Electric  Company  at  Rochester, 
New  York.  Mr.  MacCalla’s  new  activities  are  contributing 
in  an  effectual  way  to  the  advance  of  the  use  of  electrical 
appliances,  as  his  firm  is  manufacturing  fractional  horse¬ 
power  motors,  such  as  are  used  on  washing  machines. 

Howard  Spreckels,  who  has  been  connected  with  the 
accounting  department  of  the  Universal  Electric  &  Gas  Com¬ 
pany  at  San  Francisco  since  the  cessation  of  the  war,  has  re¬ 
signed,  and  after  a  short  business  trip  East  will  return  to 
San  Francisco  as  secretary  of  the  Pit  River  Power  Company 
and  will  devote  his  energy  and  interest  to  the  development 
of  this  property,  which  will  shortly  add  50,000  kw.  to  the 
capacity  of  the  hydroelectric  plants  in  northern  California. 

A.  M.  Bohnert,  formerly  assistant  to  E.  H.  Steele,  sui)er- 
intendent  of  transmission  of  the  Pacific  Gas  &  Electric  Com¬ 


pany,  has  joined  the  force  of  The  Ohio  Brass  Company  at 
Mansfield,  Ohio,  as  sales  engineer.  Mr.  Bohnert  has  been 
with  the  Pacific  Gas  &  Electric  Company  for  the  past  eight 
years,  with  the  exception  of  two  and  a  half  years  during  the 
war  when  he  was  Captain  of  Engineers,  U.  S.  Army,  acting 
as  Assistant  in  charge  Electrical  Mechanical  Section,  Office 
Chief  Engineer,  A.  E.  F.,  France. 

Howard  Elliott  and  L.  B.  Stillwell,  two  engineers,  have 
been  elected  as  directors  of  the  Chamber  of  Commrece, 
U.  S.  A.  Mr.  Elliott  is  a  member  of  the  American  Society  of 
Civil  Engineers  and  chairman  of  the  board  of  the  Northern 
Pacific  Railway,  New  York  City.  Mr.  Stillwell  is  a  past  presi¬ 
dent  of  the  American  Institute  of  Consulting  Engineers  and 
of  the  American  Society  of  Electrical  Engineers,  a  member 
of  the  American  Society  of  Civil  Engineers  and  an  electrical 
and  consulting  engineer.  New  York  City. 

Paul  McKee,  vice-president  and  general  manager  of  the 
Califomia-Oregon  Power  Company,  has  only  recently  been 
elected  to  this  new  position  due  to  the  financial  reorganiza¬ 
tion  of  the  company.  Mr.  McKee  is  one  of  the  young  men 
of  the  industry  and  many  constructive  things  are  looked 
forward  to  as  a  result  of  his  able  efforts  in  behalf  of  the 
industry.  The  company,  under  its  reorganization  plan,  is 
wiping  out  any  question  of  improper  financing  and  under 
the  new  basis  only  actual  physical  assets  will  be  represented. 

E.  M.  Herr  of  Pittsburgh,  president  of  the  Westing¬ 
house  Electric  &  Manufacturing  Company,  and  L.  A.  Os¬ 
borne  of  New  York,  president  of  the  Westinghouse  Electric 
International  Company,  were  recently  decorated  by  the  Em¬ 
peror  of  Japan  with  the  Order  of  the  Rising  Sun.  These 
American  manufacturers  have  been  several  months  in  Japan 
studying  Oriental  conditions.  The  Order  of  the  Rising  Sun 
is  the  highest  honor  the  Emperor  can  bestow.  Mr.  Herr 
received  the  third  class  and  Mr.  Osborne  the  fourth,  the 
higher  classes  being  awarded  only  to  Japanese  national 
heroes. 

John  B.  Fisken,  consulting  engineer  for  the  Washington 
Water  Power  Company  and  president  of  the  Northwest  Elec¬ 
tric  Light  and  Power  Association,  was  a  recent  San  Francisco 
visitor.  Mr.  Fisken  has  now  returned  to  his  headquarters 
at  Spokane,  Washington,  after  a  delightful  attendance  at  the 
recent  N.  E.  L.  A.  Convention  at  Pasadena,  California.  Much 
interest  is  now  being  centered  in  the  West  on  the  forthcom¬ 
ing  convention  of  the  Northwest  Association  which  is  to.  meet 
in  Spokane  during  the  middle  of  September  of  this  year,  and 
in  which  Mr.  Fisken’s  well  known  executive  ability  is  ex¬ 
pected  to  play  a  most  helpful  part. 


E.  W.  Garcia,  on  the  left,  and  J.  J.  Laingor,  on  the 
right,  lighting  engineers  wdth  the  General  Electric  Company, 
San  Francisco,  have  been  unusually  successful  in  introducing 
the  electrical  idea  into  the  public  school  through  the  school 
entertainment.  The  story  of  the  entertainment  given  recently 
at  the  Francis  E.  Willard  School  in  Berkeley,  which  appears 
in  this  issue  of  the  Journal  of  Electricity,  is  an  example  of 
the  type  of  work  they  are  doing  to  show  the  public  what 
satisfactory  effects  may  be  obtained  through  the  correct  appli¬ 
cation  of  electrical  illumination. 
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Meeting  Notices  for  Electrical  Men 

(The  program  of  the  Pacific  Coast  Convention  of  the  A.  I.  E.  which  will  be  held  July  21-24, 
and  the  plans  which  have  been  made  for  the  annual  meeting  of  the  California  Association  of 
Electrical  Contractors  and  Dealers,  to  be  held  June  24-26,  are  given  in  the  following  pages. 
A.  I.  E.  E.  and  A.  S.  M.  E.  activities  in  San  Francisco  and  in  the  Northwest  also  appear  along 
with  announcements  concerning  Illuminating  Engineers  and  San  Francisco  Commonwealth  Club 
activities. — The  Editor.) 


San  Francisco  Electrical  Development  League 

There  was  a  large  attendance  at  the  May  twenty-fourth 
meeting  of  the  San  Francisco  Electrical  Development  League 
to  hear  the  message  of  W.  L.  Goodwin  and  Harry  Kirkland. 
Previous  to  the  regular  talks  Chairman  E.  O.  Shreve  called 
upon  Lee  H.  Newbert,  newly  elected  president  of  the  Pacific 
Cloast  Section  N.  E.  L.  A.,  to  congratulate  him,  and  asked 
for  a  few  remarks  regarding  the  success  of  the  convention 
at  Pasadena.  A.  C.  McMicken,  sales  manager  of  the  Portland 
Railway  Light  and  Power  Company  announced  that  the  Pacific 
Coast  Convention  of  the  A.  1.  E.  E.  was  to  be  held  in  Portland 
from  July  twenty-first  to  twenty-fourth  inclusive  and  asked 
for  a  large  representation 
from  California. 

Samuel  H.  Taylor,  Elec¬ 
tric  Railway  and  Manufac¬ 
turers  Supply  Company,  who 
was  chairman  of  the  day,  an¬ 
nounced  Harry  Kirkland  of 
the  General  Electric  Com¬ 
pany  by  stating  that  the 
day  would  tell  the  League 
how  a  California-made  prod¬ 
uct  w’as  being  spread  through 
the  East.  Harry  Kirkland 
spoke  on  “Fellowship”  and 
said  that  at  the  two  wonder¬ 
ful  conventions  held  at  Pasa¬ 
dena  the  electrical  men  of  the 
East  had  a  chance  to  see  in 
action  the  ideas  that  Bill 
Goodwin  had  been  trying  to 
spread  throughout  the  East, 
and  that  the  California  spirit 
had  been  proven  to  the  East¬ 
erners,  who  would  go  home 
convinced  that  the  coopera¬ 
tive  plan  could  be  worked  out 
successfully. 

“Bill”  Goodwin  was 
given  a  royal  welcome  when 
he  arose  to  speak,  and  though 
the  demonstration  rather  dis¬ 
concerted  him  at  first,  he 
soon  found  himself  and  started  telling  the  various  branches 
of  the  industry  in  no  uncertain  terms  just  what  was  the 
matter  with  them.  He  began  by  telling  of  his  work  in  the 
East,  and  said  that  California  had  been  held  up  as  an  example 
to  the  East  and  that  while  some  of  the  things  he  told  the 
East  had  been  discounted  for  that  reason,  the  men  who 
attended  the  convention  would  return  convinced  and  his  mes¬ 
sage  would  be  accepted.  In  pointing  out  the  problems  that 
confront  the  industry  Mr.  Goodwin  said  that  these  problems 
were  being  solved  faster  in  the  West  than  anywhere  else,  but 
that  they  were  still  big  problems  out  here  and  the  first  and 
most  important  of  them  to  be  solved  was  the  question  of 
acquiring  finances  for  the  development  of  our  hydroelectric 
resources.  Speaking  of  the  responsibility  of  the  press  he 
said:  “The  Journal  of  Electricity  is  the  mouthpiece  of  the 
Pacific  Coast  where  the  cooperative  plan  has  been  successfully 
worked  out,  and  the  Journal  has  grasped  the  idea  of  this 
cooperative  plan  and  has  done  a  lot  to  help  it  along.  There¬ 


fore  see  to  it  that  this  journal  is  planted  in  of  your  Eastern 
offices  to  get  this  message  across  east  of  the  Rockies.  There 
is  the  real  human  spirit  in  the  Journal  of  Electricity,  which 
is  the  difference  between  the  publications  of  the  East  and 
the  West.” 

He  summarized  the  problems  of  the  industry  under  four 
heads:  the  need  for  funds,  the  necessity  for  right  thinking 
in  the  industry,  the  electrification  of  railroads,  and  the  devel¬ 
opment  of  the  electrical  retail  merchant. 

Mr.  Samuel  Adams  Chase  of  the  Westinghouse  Electric 
&  Manufacturing  Company  was  scheduled  as  one  of  the 
speakers,  but  was  unable  to  attend  the  meeting  on  account 

of  illness.  The  Development 
League  through  the  chairman 
of  the  day  sent  a  message  of 
regret  to  Mr.  Chase  and  best 
wishes  for  a  speedy  recovery. 
San  Francisco  Section, 

A.  S.  M.  E. 

The  meeting  of  the  San 
Francisco  Section,  American 
Society  of  Mechanical  Engi¬ 
neers,  held  at  the  Engineers’ 
Club  on  May  twenty-seventh 
was  addressed  by  Mr.  F.  A. 
Foster,  instructor  in  mechan¬ 
ical  engineering  at  the  col¬ 
lege  in  Peking. 

The  talk  Avas  illustrated 
by  a  series  of  lantern  slides 
showing  the  methods  used  in 
China  by  the  various  trades, 
including  carpenters  and 
metal  w'orkers,  and  in  the 
various  textile  and  flour 
mills.  Mr.  Foster  has  just 
returned  from  China  after 
being  in  that  country  for 
over  ten  years,  and  is  thor¬ 
oughly  conversant  with  con¬ 
ditions  there. 

Spokane  Section,  A.  1.  E.  E. 
The  annual  dinner  of 
the  Spokane  Section  of  the 
American  Institute  of  Electrical  Engineers  was  held  at  the 
Davenport  Hotel  in  Spokane  on  the  evening  of  May  twenty- 
first.  Following  the  dinner  the  annual  election  of  officers 
was  held,  the  rest  of  the  evening  being  given  over  to  a  paper 
by  Charles  A.  Lund,  distribution  engineer  of  Tacoma,  who 
spoke  on  “Public  Utility  Valuation.” 

Illuminating  Engineers  Organize  in  San  Francisco 

The  earnest  interest  in  better  lighting  standards  of  the 
twenty-five  members  of  the  Illuminating  Elngineers  Society 
residing  in  the  bay  district  was  shown  when  nearly  twenty 
of  them  gathered  in  San  Francisco  for  the  first  time  on  May 
29  in  honor  of  the  visit  of  S.  E.  Doane,  president  of  the 
society,  and  to  take  the  necessary  steps  to  form  a  San  Fran¬ 
cisco  branch. 

Since  1915  the  Coast  representative  of  the  society, 
Romaine  Myers,  has  been  instrumental  in  achieving  the  fol¬ 
lowing  accomplishments:  California  Industrial  Lighting  Laws, 
which  have  been  considered  the  standard  for  other  states; 
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BUILDERS  OF  THE  WEST  — LXXIX 


BENJAMIN  HOLT 

The  tmnk  prored  to  b«  not  only  the  eensation  of  the  wor, 
bat  an  effectWe  weapon  in  meetinc  the  issues  of  combat, 
and  to  the  West  must  so  the  credit  for  this  triumph  of 
modern  warfare.  To  Benjamin  Holt,  inrentire  cenius  of 
the  West,  whose  faith  in  the  “caterpillar"  has  proven  so 
steadfast  since  the  earliest  experiments  with  his  invention, 
this  issue  of  the  Journal  of  Electricity  is  affectionately 
dedicated;  not  so  much,  however,  for  his  contribution  to  the 
sinews  of  war  as  for  the  revolnthuiary  methods  that  his 
Kenins  has  brought  forth  in  the  application  of  the  tractor 
upon  the  farm,  enabling  the  West  to  pass  to  vast  new  planes 
of  accomplishment  in  agricultural  development. 
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automobile  headlighting  laws;  the  preparation  of  several 
school  lighting  exhibits,  and  plans  for  permanent  industrial 
lighting  demonstrations  in  San  Francisco  and  Los  Angeles. 

In  addressing  the  meeting  Mr.  Doane,  who  is  chief 
engineer  of  the  National  Lamp  Works  of  the  General  Electric 
Company,  stated  that  one  of  the  fundamental  problems  con¬ 
fronting  the  illuminating  engineers  was  to  educate  the  public 
in  the  nomenclature  of  the  art.  While  the  engineers  them¬ 
selves  have  a  clear  conception  of  these  they  seem  to  lack  a 
way  of  expressing  them  to  the  non-technical  consumers. 

He  pointed  out  the  possibility  of  confusion  arising 
through  the  fact  of  so  much  attention  being  given  to  indus¬ 
trial  lighting  demonstrations  throughout  the  country,  unless 
equal  stress  is  laid  on  the  subject  of  home  and  shop  lighting. 
The  home  is  as  much  of  an  industrial  establishment  as  is  the 
factory,  and  exhibits  of  proper  home  lighting  should  be  in¬ 
stalled  simultaneously  with  the  others. 

Mr.  Doane  outlined  the  activities  which  are  now  being 
followed  by  the  society.  These  are  generally  for  the  wider 
distribution  of  the  highly  specialized  knowledge  at  the  com¬ 
mand  of  the  society.  Among  these  are  the  following: 

1.  Education  committee:  (a)  College  education,  (b)  Grade  school 
education,  (c)  Correspondence  schools.  2.  Reciprocal  relations  committee, 
which  is  attempting  to  have  illumination  committees  as  part  of  the  activ¬ 
ities  of  each  of  the  other  national  societies.  3.  Compilation  of  symposiums 
on  various  subjects  from  the  publications  of  the  Society.  4.  Decentraliza¬ 
tion  of  the  Society  for  the  further  benefit  of  the  memtership  at  large. 

A  committee  consisting  of  L.  E.  Voyer,  chairman,  J.  A. 
Vandegrift,  H,  H.  Millar,  Miles  Steele  and  Romaine  Myers, 
was  chosen  to  draw  up  the  necessary  by-laws  and  petition  to 
the  Society  Council  requesting  that  a  charter  be  granted  the 
San  Francisco  branch. 

British  Columbia  Contractor-Dealers’  Convention 

British  Columbia  electrical  contractors  and  dealers,  cen¬ 
tral  stations,  manufacturers  and  jobbers  held  an  enthusiastic 
convention  at  Vancouver,  B.  C.,  on  May  31  and  June  1  at 
which  cooperation,  advertising  and  optimism  were  the  leading 
features  discussed.  “Bill”  Goodwin  was  the  central  figure 
among  the  visitors.  He  was  accompanied  by  Harry  Kirkland, 
general  manager  of  the  American  Conduit  Company,  O,  H. 
Caldwell,  editor  of  Electrical  Merchandising,  and  M.  K.  Pike, 
general  sales  manager  of  the  Northern  Electric  Company  of 
Montreal.  The  chainnan  was  E.  Brettell,  president  of  the 
Vancouver  Electrical  Contractors  and  Dealers’  Association. 

The  convention  was  opened  by  an  address  by  Mayor 
R.  H.  Gale.  He  was  followed  by  O.  H.  Caldwell.  Mr.  Cald¬ 
well  urged  the  electrical  industry  to  advertise  its  wares.  One 
of  the  suggestions  he  made  was  for  the  standardization  of 
electrical  instruments,  such  as  plugs.  He  said  an  investi?:-*- 
tion  had  shown  there  were  37  different  kinds  on  the  market 
and  that  the  kind  with  two  parallel  blades  W’as  the  best. 

W.  L.  Goodwin  in  a  few  preliminary  remarks  pointed  out 
the  necessity  for  cooperation,  the  lack  of  which  had  lost  busi¬ 
ness  to  hardware  stores  and  department  stores.  He  criti¬ 
cized  the  local  association  for  adopting  the  motto  of  “Reliable 
repair  service,”  saying  that  electrical  apparatus  .should  not 
need  repairing. 

“Electrical  appliance  stores,”  he  said,  “must  become 
more  attractive  to  the  public  in  order  to  secure  the  business 
which  is  rightfully  theirs.” 

The  afternoon  session  on  the  first  day  was  taken  up  by 
an  address  by  Harry  Kirkland,  substituting  for  Sam  Chase, 
and  by  a  discussion  on  the  “Problem  of  the  Electrical  Contrac¬ 
tor”  by  Mr.  Goodwin.  Mr.  Goodwin  urged  the  abandonment 
of  shady  practices  and  the  competitive  system  of  bidding. 
He  told  of  one  local  contract  which  was  obtained  on  a  price 
of  about  $190  while  the  extras  came  to  about  $2,000.  He  said: 

“The  electrical  contractor  who  makes  his  business  pay  on  the  bid¬ 
ding  basis  has  been  the  man  in  the  major  number  of  instances  who  has 
l>een  successful  through  selfish,  deceptive  practices  in  eliminating  from 


nearly  every  set  of  specifications  about  one-half  of  those  things  which 
would  justly  make  the  installation  of  added  electrical  appliances  in  the 
ordinary  house  impossible,  for  the  reason  that  just  6  per  rent  of  the 
houses  on  the  entire  western  continent  are,  through  his  collective  manipu¬ 
lations,  rendered  unfit  by  reason  of  poor  quality  wiring  and  installation, 
to  receive  much  needed  addition  in  the  way  of  modern  electricaal  ap¬ 
pliances. 

“By  Its  very  nature,  the  business  of  contracting  is  one  that  permits 
of  sharp  practices.  Electrical  contracting  is  not  and  never  was  a  strictly 
legitimate  business.  Real  specifications,  prepared  in  an  intelligent  way, 
would  prevent  the  contractor  tearing  down,  pulling  out  or  eliminating  the 
majority  of  items.  He  is  constantly  taking  off  his  bill  of  materials,  sub¬ 
stituting  the  proverbial  ‘something  just  as  good,”  with  whatever  will  cut 
Into  the  cost  price  of  the  real  thing.  He  is  quite  unwilling  to  work  on 
a  time  and  material  basis — the  only  way  in  which  the  consumer  gets  his 
money’s  worth — for  then  he  gets  exactly  what  he  pays  for.” 

Mr.  Goodwin  went  into  details  of  merchandising  and 
advertising  at  the  evening  banquet,  using  his  well-knoAvn 
charts.  Other  speakers  were  O.  H.  Caldwell,  W.  W.  Fraser, 
Karry  Kirkland,  Harry  Pirn,  local  manager  of  the  Canadian 
General  Electric  Company,  and  E.  Brettell,  chairman. 

The  banquet  was  enlivened  by  the  Northern  Electric 
troupe  of  minstrels,  led  by  W.  C.  Mainwaring,  sales  manager 
of  that  company. 

Following  a  further  discussion  of  the  contracting  prob¬ 
lem  by  Mr.  Goodwin  on  the  second  day  of  the  convention, 
addresses  were  made  by  E.  E.  Walker,  sales  manager  of  the 
B.  C.  Electric  Railway  Company,  and  James  Lightbody,  pub¬ 
licity  manager  of  the  same  company. 

Mr.  Walker  said  that  his  company  sold  about  $130,000 
worth  of  electrical  merchandise  in  a  year  but  saw  no  reason 
why  the  sales  of  the  combined  electrical  trade  in  Vancouver 
should  not  be  $500,000  a  year. 

The  subject  of  Mr.  Lightbody’s  talk  was  “Cooperative 
Merchandising”  on  the  plan  carried  out  in  California.  He 
urged  that  every  element  in  the  electrical  industry  should 
combine  to  put  over  the  electrical  idea,  so  that  electrical 
appliances  should  be  as  contunon  in  homes  as  g^ramophones. 

“Electrical  merchandising  is  what  you  make  it,”  he  said. 
“The  business  is  not  ready  made.  You  must  reach  out  and 
grasp  it.  If  you  advertise  individually,  your  advertisement 
will  be  lost.  If  you  combine  on  a  cooperative  page,  you  will 
increase  the  pulling  power  of  your  advertisements.” 

Mr.  Goodwin  expiounded  further  upon  the  California  Co¬ 
operative  Campaign  and  advocated  the  formation  of  a  similar 
body  in  Vancouver  with  such  help  in  the  composition  of  ad¬ 
vertising  and  organization  of  sales  campaigns  as  could  be 
obtained  in  voluntary  bodies. 

The  luncheon  on  the  second  day  was  a  joint  session  with 
the  Rotary  Club  of  Vancouver,  which  was  addressed  by  Mr. 
Goodwin.  He  emphasized  the  necessity  of  electrical  develop¬ 
ment  if  the  community  was  to  pragress.  He  further  urged  a 
square  deal  not  only  to  central  stations  but  also  to  street 
railways  and  telephone  companies,  as  the  ability  to  obtain 
capital  for  electrical  development  was  linked  up  with  public 
opinion  as  regards  every  other  branch  of  the  electrical  in¬ 
dustry. 

The  delegates  then  embarked  on  the  “Britannia”  which 
was  chartered  by  the  British  Columbia  Railway  Company  and 
enjoyed  a  trip  to  Indian  river,  past  the  power  plants  of  the 
British  Columbia  Electric  Company.  The  guests  sat  down  to 
refreshments  in  the  Wigwam  Inn  before  returning  to  the  dty. 

In  the  evening  of  the  same  day,  the  delegates  joined  in 
a  banquet  and  cabaret  held  under  the  auspices  of  the  Van¬ 
couver  Electric  Club. 

The  committee  in  charge  of  the  convention  was  com¬ 
posed  of — 

K  Brettell,  Electric  Supply  Company,  Vancouver. 

J.  F.  Little,  manager.  Northern  Electric  Company,  Vancouver. 

S.  E.  Jarvis,  Jarvis  Electric  Company. 

R.  G.  Hargreaves,  secretary,  Vancouver  Electrical  Contractors  and  Deal¬ 
ers’  Association. 

W.  W.  Fraser,  Electrical  Contractor. 

E.  K.  Walker,  sales  engineer,  B.  C.  Electric  Railway  Company.  . 
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On«  of  the  mAfrnlficent  views  to  be  seen  from  the  Coinmbia  River  kishway  a  short  distance  from  Portland,  OregK>n. 
where  the  Pacific  Coast  Convention  of  the  A.  I.  E.  E.  is  to  be  held. 


PACIFIC  COAST  CONVENTION,  A.  I.  E.  E. 

The  Pacific  Coast  Convention  of  the  American  Institute 
of  Electrical  Engrineers  which  is  to  meet  in  Portland,  Oregon, 
from  July  21st  to  July  24th,  has  laid  out  an  excellent  pro¬ 
gram  of  technical  papers  and  has  provided  for  the  entertain¬ 
ment  of  the  delegates  and  visiting  ladies. 

On  Wednesday,  July  21st,  there  will  be  three  papers 
presented  on  suspension  insulators:  “The  Design  and  Appli¬ 
cation  of  Suspension  Insulators,”  by  W.'  D.  A.  Peaslee,  elec¬ 
trical  engineer  of  the  Jeffery-Dewitt  Insulator  Company; 
“Um't  Voltage  Duties  in  Long  Suspension  Insulator  Stringfs,” 
by  Harris  J.  Ryan  and  Henry  H,  Henline  of  Stanford  Univer¬ 
sity;  and  “Electrical  Characteristics  of  the  Suspension  Insu¬ 
lator  at  the  Higher  Voltages,”  by  F.  W.  Peek,  consulting  engi¬ 
neer,  General  Electric  Company,  Pittsfield,  Mass.  Disoission 
of  the  three  papers  on  suspension  insulators  will  be  combined. 
During  the  evening  the  delegates  will  be  taken  on  an  automo¬ 
bile  tour  over  the  scenic  highways  and  boulevards  of  the  city. 

The  following  papers  will  be  presented  on  Thursday: 
“Railway  Electrification,”  by  Renier  Beeuwkes,  electrical 
engineer,  Chicago,  Milwaukee  and  St.  Paul  Railroad;  “Bridge 
Methods  for  Alternating  Current  Measurements,”  by  D.  I. 
Cone,  Pacific  Telephone' &  Telegraph  Company;  and  “Sawmill 
Refuse,  Fuel  Oil  and  Pulverized  Coal,”  by  Darrah  Corbet, 
Chas.  C.  Moore  and  Company,  Engineers. 

The  morning  session  on  Friday,  July  23,  will  be  taken 
up  with  the  reading  of  two  papers,  one  on  the  “Power  Factor 
Correction  on  Distribution  Systems,”  by  D.  M.  Jones,  General 


Oregon  City  Falls  of  Oregon  City,  Oregon,  which  is  one  of  the  many 
beautifui  falls  of  the  Pacific  Northwest. 


Electric  Company,  Schenectady,  N.  Y.,  and  the  other,  “Use 
of  Special  Steels  in  Pressed  Steel  Transmission  Line  Fit¬ 
tings,”  by  L.  R.  O’Neill,  chief  engineer  of  the  Maryland 
Pressed  Steel  Company.  The  afternoon  will  be  given  over 
to  golf,  a  tournament  being  held  for  the  John  B.  Fisken  Cup. 
For  those  who  do  not  golf  a  trip  has  been  planned  along  the 


These  falls  near  Portland,  Oregon,  are  an  example  of  the  many  beautiful 
points  which  A.  I.  E.  E.  convention  delegates  will  be  interested  in  visiting. 


scenic  Columbia  River  Highway,  dinner  being  served  at  the 
Crown  Point  Chalet. 

Tours  of  inspection  to  the  steam  and  hydroelectric 
plants  of  the  Portland  Railway  Light  and  Power  Company 
and  the  Northwestern  Electric  Company  have  been  planned 
for  Saturday  morning,  and  to  other  points  of  interest  in  and 
around  Portland. 

Section  officers  and  chairmen  of  the  convention  commit¬ 
tees  are  as  follows: 

Acting  chairman — EL  F.  Whitney,  General  Electric  Company,  Portland. 
Secretary — W.  C.  Heston,  Portland  Ry.  Light  &  Power  Co. 

General  Convention  Committee — R.  M.  Boykin,  North  Coast  Power  Co. 
Arrangements  Committee — J.  EL  Yates,  Pac.  Power  a  Liid>t  Co.,  Portland. 
Ehitertainment  — R.  F.  Monges,  General  Electric  Company,  Portland. 
Program — O.  B.  Coldwell,  Portland  Ry.  Light  A  Power 

m . . . . . . . . . . . . . Ip 

i  COMING  CONVEN’nONS 

i  American  Institute  of  Electrical  Engineers — 

I  Portland,  Oregon.  — July  21-24 

■|  American  Society  of  Civil  Engineers — 

I  Portland,  Oregon.  — Augpist  10,  11 

I  Northwest  Electric  Light  and  Power  Association — 
i  Spokane,  Wa.shington.  — September  15-18 
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Annual  Meeting  of  Contractor- Dealers 
Extensive  plans  are  being  made  to  insure  the  success  of 
the  annual  meeting  of  the  California  State  Association  of 

Electrical  Contractors  and 
Dealers  which  is  to  be  held 
at  San  Jose  from  June  24th 
to  26th,  at  the  Hotel  Ven- 
dome.  The  executive  com¬ 
mittee  meeting  will  be  held 
Thursday  night,  June  24th, 
and  Friday  will  be  given  over 
to  the  business  meetings.  The 
main  business  on  Saturday 
morning  will  be  the  election 
of  officers  of  the  state  asso¬ 
ciation  for  the  coming  year. 

The  entertainment  com¬ 
mittee  has  provided  for  card 
parties  and  swimming  con¬ 
tests  for  the  ladies,  with 
suitable  prizes. 

Sunday  afternoon  there 
will  be  a  golf  tournament  for 
a  cup  that  has  been  presented 
by  E.  J.  Crilley  of  the  Habir- 
shaw  Wire  Company,  and 
Saturday  night  there  will  be  a  dinner  dance  in  honor  of  the 
newly  elected  officers.  Hotel  reservations  must  be  made 
through  the  office  of  the  state  secretary. 

The  following  committees  have  been  appointed  to  handle 
the  meeting: 

C4>mmittc«  on  ArranccmenU : 

E:.  E.  Brown.  Brown-LanKlaU,  San  Francisco. 

T.  J.  Bennett,  Rex  Electric  Company,  San  Francisco. 

Charles  Fazer,  Fazer  Bros.,  San  Jose. 

B.  F.  Fanning,  Crow-Fanning  Co.,  Los  Angeles. 

H.  W.  Kimball.  Kimball  Electric  Company,  Oakland. 

M.  L.  Scobey,  Home  Electrical,  San  Francisco. 

Ladies’  Entertainment  Committee: 

A.  E.  Rowe,  chairman,  Garnett  Young  Company,  San  Francisco. 

Nominating  Committee: 

G.  E.  Arbogast,  F.  K  Newbery  Compsmy,  Los  Angeles. 

H.  L.  Miller,  H.  L.  Miller  Company,  Pasadena. 

H.  H.  CouTtright,  Valley  Electric  ^pply  Company,  Fresno. 

W.  H.  Gribble,  Western  Gas  and  Electric  Appliance  Co.,  Chico. 

C.  B.  Kenny,  NePage-McKenny  Company,  San  Francisco. 

h'ishermen  and  Near  Fishermen  at  the  Recent  Convention  of 
Electrical  Supply  Jobbers,  Del  Monte,  California 

Note  the  honest  open  countenances  of  the  fishermen 
and  the  guilty  look  on  the  faces  of  the  “fakirs.”  Take,  for 
instance,  Number  3  from  the  left  in  the  first  view,  which 


shows  J.  J.  Keith  of  the  Altorfer  Brothers  Company,  with  its 
serious  mien  as  compared  with  the  smiling,  open  countenance 
of  J.  O.  Wetherbie  of  the  General  Electric  Company,  appear¬ 
ing  on  the  extreme  right  in  the  second  view.  Anyhow,  there 
is  just  a  little  fish  shown  in  the  picture  even  though  they 
didn’t  catch  it  themselves. 

Commonwealth  Club  to  Hold  Water  Resources  Meeting 

At  the  June  17th  meeting  of  the  Commonwealth  Club 
of  San  Francisco  the  question  of  the  development  of  water 
resources  will  be  discussed  by  eminent  authorities  on  each 
particular  branch  of  the  subject.  There  will  be  five  papers 
presented,  all  of  which  will  deal  with  the  necessity  for  a 
comprehensive  plan  for  the  early  development  of  the  water 
resources  of  California  w’hich  is  a  most  important  factor  in 
assuring  the  future  prosperity  of  the  state.  The  first  paper 
will  be  presented  by  John  A.  Britton,  vice-president  and 
general  manager  of  the  Pacific  Gas  &  Electric  Company,  and 
R.  H.  Ballard,  vice-president  and  general  manager  of  the 
Southern  California  Edison  Company,  and  will  show  what  the 
development  of  water  power  in  the  past  has  meant  to  the 
state.  It  will  also  include  a  statement  of  the  present  annual 
demand  for  power,  the  estimated  cost  to  meet  this  demand  in 
the  future  and  a  description  of  the  projects  now  in  process 
of  construction, 

Frank  Adams,  irrigation  manager  of  the  local  office  of 
the  U.  S.  Department  of  Agriculture,  will  give  a  paper  on 
what  the  use  of  California’s  water  supply  for  artificial  irriga¬ 
tion  means  to  the  state.  H.  G.  Butler,  power  administrator 
of  the  California  Railroad  Commission,  will  tell  of  the  un¬ 
developed  water  resources  of  California.  C.  H.  Lee,  chairman 
of  the  California  Water  Commission,  will  show  the  present 
great  activity  in  the  use  of  water  as  shown  by  the  applications 
made  to  the  California  Water  Commission.  The  last  paper 
will  be  on  the  obligation  of  the  public  to  supply  funds  for  the 
development  of  these  natural  resources  fast  enough  to  keep 
pace  with  the  growth  of  the  state,  and  will  be  read  by  Paul 
Sinsheimer,  vice-president  of  the  Union  Trust  Company  of 
San  Francisco. 

Electrical  Subjects  at  Los  Angeles  Ad  Club 

Col.  Chas.  W.  Decker,  well  known  in  electrical  circles, 
presided  at  the  Los  Angeles  Ad  Club  luncheon  on  May  25th. 
Two  of  his  speakers  talked  on  electrical  subjects,  Mr.  P.  L. 
Thompson,  advertising  manager  of  the  Western  Electric  Com¬ 
pany  talking  of  our  Cooperative  Campaign  and  Mr.  Monta- 
ville  Flowers  presenting  a  powerful  appeal  for  civic  independ¬ 
ence  in  which  was  included  a  forceful  denunciation  of  munici¬ 
pal  ownership. 


Cup  presented  by  E.  J.  Crilley  to 
be  awarded  at  the  June  golf  tour¬ 
nament. 


Fishermen 

1.  A.  E.  Legge,  Public  Service  Company,  Chicago.  2.  R.  P.  Tillotson, 
Appleton  Ele^ric  Company,  Chicago.  3.  J.  J.  Keith.  Advertising  Man- 
agrer,  Altorfer  Bros.  Co.,  Peoria,  Ill.  4.  R.  E.  Gorton,  Packard  Lamp 
Company,  Warren,  Ohio.  6.  C.  A.  Harding,  Commonwealth  Edison  Com¬ 
pany,  Chicago.  6.  W.  F.  Bissell,  The  F.  Bissell  Co.,  _  Toledo,  Ohio. 
7.  L.  W.  Kittman,  Electric  Supply  Jobbers  Association,  Chicago. 


Near- Fishermen 

1.  R.  P,  Oblinger,  Ind.  Electric  Supply  Co.,  Indianapolis,  Ind.  2.  Jas. 
Clark,  Jr.,  J.  Clark  Jr,  Elec.  Co.,  Louisville.  Ky.  8.  H.  E.  Rasmussen. 
Ind.  Electric  Supply  Co.,  Indianapolis,  Ind.  4,  C.  J.  Litscher,  C.  J.  Lit- 
scher  Electric  Co.,  Grand  Rapids,  Mich.  6.  B.  B.  Downs,  St.  Paul  Electric 
Co.,  St.  Paul,  Minn.  6.  J.  O.  Weatherbie,  General  Electric  Company, 
Schenectady,  N.  Y. 
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HAPPENINGS  IN  THE  INDUSTRY 


POWER  RATES  IN  JAPAN 


BRITISH  COLUMBIA  COMMISSION  DISSOLVED 


The  cheapness  of  electric  power  in  Japan,  which  has 
been  one  of  the  factors  in  its  rapid  industrial  development, 
is  shown  by  the  fact  that  even  after  a  recent  raise  in  rates 
by  the  Nagoya  Electric  Light  Company,  which  supplies  the 
larger  industrial  companies  of  Nagoya  with  electric  current, 
the  prices  will  range  from  only  0.8  cent  to  1.3  cents  per  kilo¬ 
watt-hour.  This  raise  is  supposed  to  operate  for  a  period 
of  two  years  and  supersedes  the  former  rates,  ranging  from 
0.5  cent  to  1  cent  per  kilowatt-hour.  The  increase  of  even 
such  low  rates  met  with  strong  opposition  from  the  com¬ 
panies  using  the  current,  but  it  is  believed  that  the  raise  will 
be  sustained  on  account  of  the  shortage  of  power,  not  only  in 
Nagoya  but  throughout  the  country. 

SKAGIT  RIVER  PROJECT  AUTHORIZED 
Authority  has  been  granted  to  the  city  of  Seattle  by 
the  United  States  Department  of  Agriculture  to  proceed  with 
the  Skagit  River  Development.  In  the  authorization  of  the 
project  the  city  is  given  a  perpetual  right  to  the  waters  of 
the  Skagit  River  as  a  source  of  light  and  power  for  the  city, 
with  the  stipulation  that  the  city  would  start  work  on  the 
project  before  December  2,  1920,  and  that  the  work  would  be 
completed  before  December  22,  1922.  The  government  in  turn 
agreed  that  the  permit  would  be  enjoyed  by  the  city  without 
charge  to  the  extent  that  the  power  to  be  generated  by  the 
plant  be  “sold  to  the  public  without  profit  or  used  by  the 
permittee  for  municipal  purposes.” 

The  Gorge  Creek  project  which  is  specifically  authorized 
in  the  permit  when  completed  will  consist  of  a  masonry  dam 
across  the  Skagit  River,  a  tunnel  to  conduct  the  water 
through  the  mountain  to  the  power  plant  ri^'o  miles  away 
and  a  power  house  with  a  capacity  of  60,000  horsepower.  Pre¬ 
liminary  work  on  the  project,  which  has  already  been  started, 
will  necessitate  the  construction  of  a  railroad  twenty-six  miles 
in  length  and  the  installation  of  a  3,000  hp.  unit  to  furnish 
power  for  the  construction  work. 

The  first  of  the  bonds  for  this  project  have  been  put  on 
sale  by  the  city  comptroller.  These  are  a  part  of  the 
$6,600,000  issue  authorized  by  the  recent  election  and  are  in 
the  denominations  of  $100,  $500  and  $1,000  at  par  value. 
They  pay  six  per  cent  and  it  is  hoped  that  a  large  number 
of  the  citizens  of  Seattle  will  purchase  them  and  so  become 
interested  financially  in  the  city’s  utilities. 


The  repeal  of  the  Public  Utilities  Act  of  British  Colum¬ 
bia,  by  the  legislative  assembly  of  the  province,  has  brought 
out  serious  charges  against  the  provincial  government  by  the 
former  commissioner.  Major  J.  L.  Retallack.  The  major  has 
made  the  charge  that  the  principal  reason  for  the  dissolution 
of  the  commission  was  to  get  rid  of  him  as  he  was  not  suffi¬ 
ciently  plastic  in  the  hands  of  the  politicians.  Quoting  from 
the  act  passed  at  the  recent  session  of  the  legislature,  Major 
Retallack  emphatically  asserted  that  instead  of  repealing,  the 
act  had  merely  suspended  the  act  under  which  he  was 
appointed,  and  that  under  the  repeal  act  the  executive  could, 
from  time  to  time,  appoint  a  new  commissioner  to  deal  with 
any  of  the  matters  handled  by  himself  as  public  utility  com¬ 
missioner,  including  the  six-cent  fare  inquiry,  if  jurisdiction 
over  the  British  Columbia  Electric  Railway  system  is  re¬ 
stored.  The  reasons  given  by  the  legislature  for  the  repeal 
of  the  public  utility  act  were  that  the  Dominion  Public  Util¬ 
ity  Commission  had  taken  jurisdiction  over  the  public  utilities 
in  the  province  and  that  the  continuation  of  the  provincial 
public  utilities  commission  at  an  expense  for  the  coming 
year  of  $25,000  was  not  justified. 

ATTACHMENT  PLUG  DECISION 

In  the  suit  of  Harvey  Hubbell,  Inc.,  against  the  Bryant 
Electric  Company  for  infringement  of  the  Hubbell  patents 
for  attachment  plugs,  the  Circuit  Court  of  Appeals  for  the 
Second  Circuit  has  handed  down  an  opinion  in  favor  of  the 
Bryant  Electric  Company,  holding  that  the  Bryant  Spartan 
line  of  plugs  and  receptacles  do  not  infringe  the  Hubbell 
patents.  The  Appellate  Court  orders  the  bill  of  complaint 
to  be  dismissed  with  costs  of  both  courts  to  be  paid  by  the 
plaintiff. 

This  means  that  the  Bryant  Electric  Company  can  con¬ 
tinue  to  make  the  various  parallel  and  tandem  slot  recep¬ 
tacles  of  the  Spartan  Interchangeable  line  as  they  have  al¬ 
ways  made,  and  that  such  devices  have  not  infringed,  and  do 
not  infringe  Hubbell  patents. 

In  a  further  decision  rendered  at  the  same  time  in  the 
matter  of  the  Burton  patent  which  covered  the  combination 
of  parallel  and  tandem  slots  in  one  device,  the  court  held 
said  patent  invalid — but  this  does  not  affect  in  any  way  the 
continued  manufacture  and  sale  of  Spartan  devices. 

EDISON  GIRLS  HAVE  JINKS 


APPLICATION  TO  PURCHASE  COMPANY 
The  Yuma  Light,  Gas  and  Water  Company  wants  to 
buy  the  electric  and  water  plant  owned  by  the  Winterhaven 
Improvement  Company  and  giving  service  to  the  residents  of 
Winterhaven,  Imperial  county.  The  Winterhaven  company 
wants  to  make  the  deal  and  both  companies  have  joined  in 
an  application  to  the  Railroad  Commission  asking  for  an 
order  approving  the  transaction.  The  Winterhaven  company 
says  that  it  is  unable  to  give  proper  service  on  account  of 
the  small  number  of  consumers.  The  Yuma  company  serves 
the  town  of  Yuma  and  also  the  ten  dory  on  the  California 
side  of  the  Colorado  river  near  Yuma,  including  the  U.  S. 
Indian  school. 

BUSINESS  MEN  TO  ASSIST  POWER  COMPANY 
A  group  of  business  men  of  Baker  and  Union  counties, 
Oregon,  are  promoting  a  scheme  to  erect  a  power  plant  that 
will  cost  $200,000.  The  plant  will  be  leased  to  the  Eastern 
Oregon  Light  and  Power  Company  which  will  stand  half  of 
the  construction  cost  of  the  new  plant. 


Determined  not  to  be  outdone  by  the  entertainments 
given  by  the  men  from  time  to  time,  the  girls  of  the  Southern 

California  Edison  Company, 
two  hundred  in  number,  gave 
a  high  jinks  on  the  evening 
of  May  fifth  in  the  assembly 
room  in  the  Edison  Building, 
Los  Angeles.  In  addition  to 
the  customary  features  of 
vocal  and  instrumental  music 
there  were  some  distinct  nov¬ 
elties  presented  for  the  diver¬ 
sion  of  the  young  ladies.  One 
of  these  unique  features  was 
a  jazz  orchestra  composed 
of  fake  instruments  which 
looked  real  enough  but  sound¬ 
ed  like  singing  through  a 


Girls  of  the  Sonthem  California 
Edison  Comi)any 


comb.  The  party  closed  with 
the  service  of  refreshments. 
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Engineering  Committee  Report,  Pacific  Coast  Section,  N.E.L.A. 

(The  activity  of  technical  organizations  in  carrying  on  research  work  is  of  inestimable  benefit 
to  the  electrical  industry,  and  nowhere  is  this  better  evidenced  than  in  the  committee  work  of 
the  National  Electric  Light  Association.  Following  is  the  report  of  the  Engineering  Com¬ 
mittee,  Pacific  Coast  Section  N.  E.  L.  A.,  showing  work  accomplished  during  the  past  year. 

— The  Editor.) 


The  engineering  committee  of  the  Pacific  Coast  Section 
of  the  N.  E.  L.  A.  for  the  year  1919-1920  was  as  follows: 

P.  M.  Downing,  chairman.  Pacific  Gas  &  Electric  Company :  H.  A. 
Barre,  Southern  California  Edison  Company;  G.  E.  Armstrong,  Srathem 
California  Edison  Company,  now  associate  editor.  Journal  of  IHectricity ; 

J.  P.  JoIIyman,  Pacific  Gas  ft  Electric  Company ;  S.  J.  Lisberger, 
Pacific  Gas  ft  Electric  Company ;  J.  A.  Koonts,  Great  Western  Power  Co. ; 

E.  A.  Quinn,  San  Joaquin  Light  ft  Power  Corp. ;  J.  E.  Woodbridge,  Sierra 
&  San  Francisco  Power  Co. ;  W.  M.  Shepai^,  California-Oregon  Power 
Co. ;  C.  O.  Poole,  Southern  Sierras  Power  Co. ;  E.  R.  Northmore,  Los  Ange¬ 
les  Gas  ft  Electric  Co. ;  L.  M.  Klauber,  San  Diego  Cons.  Gas  ft  Electric 
Co. ;  R.  L.  Eltringham,  State  Industrial  Accident  Commission ;  John  Hood. 
General  Electric  Company ;  W.  P.  L’Hommedieu,  Westinghouse  Electric  ft 
Manufacturing  Company ;  R.  S.  Masson,  Consulting  Engineer ;  P.  M. 
Wentworth,  Reno  Traction  Water  ft  Power  Co. 

It  has  been  the  endeavor  of  this  committee  during  the 
past  year  to  keep  in  touch  with  the  technical  or  engineering 
problems  that  have  come  up  and  which  seem  to  be  of  impor¬ 
tance  to  industry  generally.  The  work  has  been  carried  on 
through  sub-committees  appointed  with  due  regard  to  the 
qualifications  of  those  selected  to  represent  the  Section  on 
the  particular  matters  involved.  Some  of  the  work  handled 
by  the  committee  during  the  year  is  as  follows: 

(1)  The  sub-committee  consisting  of  S.  J.  Lisberger, 
chairman,  R.  Cunningham,  L.  M.  Klauber,  H.  A.  Barre  and 
J.  E.  Woodbridge,  appointed  in  1917  to  represent  the  section 
at  the  conference  called  for  the  purpose  of  drafting  new  line 
construction  code  of  rules  to  be  submitted  to  the  Railroad 
Commission  for  use  as  the  basis  of  an  order  to  supersede  its 
General  Order  No.  26,  has  been  continued  during  the  year. 
This  sub-committee  has  had  a  numbei  of  meetings  with  repre¬ 
sentatives  of  the  Railroad  Commission,  the  State  Industrial 
Accident  Commission,  the  Insurance  Underwriters,  various 
municipalities,  labor  organizations  and  others  interested  in 
the  subject.  The  result  has  been  a  formulation  of  a  tentative 
code  that  has  been  submitted  to  the  Railroad  (Commission  for 
its  consideration.  Although  not  as  voluminous  as  the  code 
prepared  by  the  Bureau  of  Standards,  nevertheless  it  is  felt 
that  in  its  present  form  it  covers  the  subject  fully,  and  pro¬ 
vides  a  construction  ample  to  meet  every  condition  found  in 
this  state,  without  imposing  restrictive  conditions,  the  cost 
of  which  would  be  very  materially  in  excess  of  present  day 
costs  and  make  the  extension  of  lines  into  new  and  sparsely 
settled  territory  almost  prohibitive. 

The  first  informal  conference  to  consider  this  code  was 
held  in  the  office  of  the  Railroad  Commission  on  April  20, 
1920. 

(2)  On  October  6,  1919,  the  Bureau  of  Standards  at 
Washington  called  another  general  meeting  of  the  various 
wire  using  utilities  and  others  interested  in  the  safety  code 
being  prepared  by  that  body  for  a  further  discussion  and  pos- 
i.Ible  revision  of  same.  The  meeting  was  held  in  Philadelphia 
on  October  28,  1919.  The  Pacific  Coast  Section  was  invited 
to  have  representatives  in  attendance  at  the  meeting  and 
Messrs.  H.  A.  Barre  of  the  Southern  California  Edison  Com¬ 
pany  and  S.  J.  Lisberger  of  the  Pacific  Gas  &  Electric  Com¬ 
pany  were  appointed  to  represent  the  Section.  The  confer¬ 
ence  was  in  session  several  days  without  reaching  an  agree¬ 
ment.  Reports  indicated  a  considerable  difference  of  opinion 
among  the  various  interests  represented  as  to  the  necessity 
or  propriety  of  attempting  to  formulate  into  a  single  code, 
specifications  that  would  be  universally  applicable  to  all  of 
the  climatic  and  other  conditions  obtaining  throughout  the 
United  States. 

(3)  The  work  of  the  committee  representing  the 
Pacific  Coast  Section  at  the  conferences  called  by  the  State 


Industrial  Accident  Commission  to  consider  the  revision  of 
the  Utilization  Code,  is  nearing  completion.  The  various 
central  station  companies  in  both  the  north  and  south  are 
ably  represented  at  these  conferences,  but  before  the  code  is 
issued  as  a  final  order,  the  Commission  expects  to  submit  it 
in  tentative  form  to  the  various  interests  concerned  and  will 
hold  a  formal  hearing  to  receive  comment  and  criticism. 

(4)  By  far  the  most  important  work  done  by  the  engi¬ 
neering  committee  during  the  year  has  been  the  continuation 
of  the  study  of  line  insulators  and  line  insulation  under  the 
direction  of  Prof.  Harris  J.  Ryan  of  Stanford  University. 
J.  A.  Koontz,  H.  A.  Barre,  J.  P.  JoIIyman  and  J.  E.  Wood- 
bridge  have  given  this  work  their  careful  and  earnest  atten¬ 
tion,  the  results  of  which  are  outlined  in  a  report  presented 
by  the  Overhead  Committee  of  the  National  Association. 
In  this  connection,  it  is  fitting  that  proper  credit  be  given  to 
Prof.  Ryan  and  the  University  authorities  for  the  interest 
they  have  taken  in  this  work.  The  electrical  industry  is 
indeed  fortunate  in  having  a  man  as  eminently  qualified  as 
Prof.  Ryan  to  handle  this  very  important  and  difficult  prob¬ 
lem  from  a  purely  scientific  standpoint.  A  great  deal  of 
interest  is  being  displayed  in  the  progress  of  this  i^ork,  not 
only  by  the  operating  companies  but  also  by  the  insulator 
manufacturers,  and  it  is  to  be  hoped  that  out  of  the  investi¬ 
gation  that  is  being  so  ably  carried  on  by  Prof.  Ryan,  there 
will  come  a  solution  of  the  problem  of  line  insulation  that 
will  permit  the  use  of  voltages  not  possible  with  present  line 
equipment. 

(5)  J.  E.  Woodbridge  represented  the  Pacific  Coast 
Section  at  the  meeting  of  the  Inductive  Interference  Commit¬ 
tee  of  the  National  Association  held  in  Denver  on  December 
1,  2  and  3,  and  L.  M.  Klauber  represented  the  Section  at  the 
meeting  of  the  overhead  systems  committee  held  at  the  same 
time  and  place. 

(6)  At  a  meeting  of  the  Prime  Movers  Committee  held 
in  Pittsburgh  January  12,  J.  A.  Koontz  represented  the  Pacific 
Coast  Section.  S.  J.  Lisberger  represented  the  section  at  a 
meeting  of  the  Apparatus  Committee  held  in  Louisville,  Ky., 
on  January  15,  16  and  17. 

Inasmuch  as  full  reports  of  the  activities  of  these  vari¬ 
ous  national  committees  was  made  at  the  meeting  of  the 
National  Association,  no  attempt  will  be  made  at  this  time 
to  outline  the  scope  of  the  work  covered  or  the  results  ob¬ 
tained.  — 

TRADE  NOTES 

Western  Agency  — 

The  Montelius  Price  Company  of  Seattle  have  recently 
taken  over  the  agency  of  the  Roller-Smith  Company  for 
the  Pacific  Northwest  and  will  handle  their  line  of  electrical 
instruments,  meters  and  circuit  breakers  in  the  states  of 
Washington,  Idaho  and  part  of  the  state  of  Oregon. 

New  Quarters  — 

The  Chicago  Fuse  Manufacturing  Company  have  re¬ 
cently  moved  into  new  quarters  in  Chicago,  taking  over  a 
modem  two- story  building  with  a  fioor  space  of  125,000  square 
feet.  This  is  said  to  be  the  largest  factory  in  this  country 
engaged  in  the  manufacture  of  fuses  and  switch  boxes. 
Lighting  Fixture  Agent  — 

A.  M.  Lloyd  has  recently  become  Pacific  Coast  agent  for 
Miller  and  CJompany,  manufacturers  of  lighting  fixtures,  with 
Western  sales  office  in  San  Francisco. 


I 


LATEST  IN  EVERYTHING  ELECTRICAL 


(The  safety  fuse  panel  which  is  described  on  this  page  is  especially  convenient  where  panels 
without  switches  are  desired.  The  indicator  cord  hook  which  is  also  described  and  illustrated 
enables  the  engineer  to  connect  the  indicator  cord  with  the  cross-head  of  a  high  speed  engine 
as  easily  and  quickly  as  with  a  low-speed  engine. — The  Eklitor.) 

A  NEW  SAFETY  FUSE  PANEL  operation  is  very  simple,  and  there  is  absolutely  no  danger 

involved. 


For  apartment  or  residential  use,  where  distributing 
panels  without  switches  are  desired,  the  Westinghouse  Elec- 

_  trie  &  Manufacturing 

^  Company  has  developed 
a  new  type,  known  as 
the  type  “F”  safety 
fuse  panel. 

The  plug  fuse  hold¬ 
ers  of  this  panel  are 
mounted  on  a  slate  base 
and  a  moulded  micarta 
cover  is  provided 
through  which  the  fuse 
holders  alone  project, 
all  other  parts  being 

^completely  covered. 

When  the  fuses  are  in 
place,  therefore,  every¬ 
thing  accessible  is  dead 
I  so  that  accidental  con- 

tact  with  live  parts  is 
1  impossible.  By  remov- 

^  ing  this  cover,  however, 

V  ■  terminals  are  ex- 

The  new  type  “F”  safety  fuse  panel  posed  SO  that  the  in¬ 
stallation  of  the  panel 

and  repairs  of  any  kind  are  very  simple  matters. 

Another  feature  of  this  panel  is  that  it  is  the  narrowest 
panel  of  its  type  on  the  market.  It  is  made  for  two  and 
three  wire  mains  of  from  30  to  200  amperes  in  capacity,  125 
volts.  The  number  of  circuits  range  from  four  to  thirty-two. 
Main  fuses  or  a  safety-type  main  switch  can  be  added  if 
desired. 


Fic.  2 

Illustrations  showing  how  the  patent  Trill  Cord  Hook  can  be  attached 
while  the  engine  is  running.  In  Figure  1  the  method  of  making  the  con¬ 
nection  is  shown  while  Figure  2  shows  the  complete>l  attachment. 


Book  and  Bulletins 


A  HANDY  INDICATOR  CORD  HOOK 

A  very  simple  and  ingenious  indicator  cord  hook  has 
been  developed  and  patented  by  the  Trill  Indicator  Company, 
Corry,  Pa.,  which  enables  the  engineer  to  as  easily  and  quickly 
connect  the  indicator  cord  with  the  cross-head  of  a  high  speed 
engine  as  with  a  low-speed  engine. 

Experienced  engineers  appreciate  the  difficulties  and 
dangers  involved  in  connecting  the  ordinary  indicator  cord  to 
the  .standard  on  a  cross-head.  This  is  especially  true  in 
cramped  places  and  on  high  speed  engines.  Not  only  does  the 
entfineer  risk  his  life,  but  there  is  danger  that  the  indicator 
may  be  wrecked. 

Numerous  devices  have  already  been  designed  for  safely 
accomplishing  this  feat,  but  these  devices,  although  more  or 
less  successful,  have  proved  cumbersome  and  expensive. 

The  accompanying  illustrations  clearly  show  how  the 
patented  Trill  Cord  Hook  is  attached  while  the  engine  is  run¬ 
ning.  The  loop  of  the  hook  is  held  between  the  thumb  and 
the  finger  in  such  a  position  as  to  allow  the  pin  on  the  stand¬ 
ard  to  strike  the  straight  part  of  the  hook  when  the  standard 
is  within  about  one  inch  of  the  end  of  its  travel.  The  hook 
swings  about  the  thumb  and  finger  as  a  pivot  as  illustrated 
in  Fig.  1,  which' action  shoves  the  hook  downward.  At  that 
instant  the  piston  has  reached  the  end  of  its  stroke.  On  the 
return  stroke,  the  pin  on  the  standard  engages  the  hook  as 
illustrated  in  Fig.  2,  and  the  attachment  is  complete.  The 


Bulletin  on  Rubber  Insulated  Wire 
The  Standard  Underground  Cable  Company,  with  gen¬ 
eral  offices  in  Pittsburg  and  western  offices  in  Oakland,  have 
issued  two  interesting  publications  in  the  interest  of  that 
Wire.”  This  gives  a  complete  list  of  the  various  types  of  rub¬ 
ber  insulated  wire  manufactured  as  w'ell  as  several  illustra¬ 
tions  and  view  of  some  of  the  larger  buildings  in  whose 
construction  Standard  Rubber  Insulated  Wire  has  been  used. 

Bulletin  on  Boiler  Insulation 
The  Celite  Products  Company  of  11  Broadway,  New 
York,  is  issuing  an  interesting  bulletin  known  as  B-6a  describ¬ 
ing  the  insulation  construction  of  different  types  of  boilers. 
The  bulletin  is  illustrated  with  diagrams  and  views  of  various 
installations.  Copies  will  be  sent  on  request  to  all  persons 
interested. 

Chamber  of  Commerce  Publications 
The  San  Francisco  Chamber  of  Commerce  last  month 
issued  three  interesting  publications  in  the  interest  of  that 
city’s  welfare.  In  one  of  these,  called  “Industrial  San  Fran¬ 
cisco,”  a  two-page  spread  is  devoted  to  showing  the  sources 
of  electric  power  which  operates  San  Francisco’s  industries. 
A  large  relief  map  shows  the  numerous  transmission  lines 
that  carry  350,000  hydroelectric  horsepower  from  stations  in 
the  Sierra  Nevada  mountains  to  factories  on  San  Francisco 
Bay. 
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NEW  ELECTRICAL  DEVELOPMENT 

— - tTTI - HP 

(Plans  for  the  installation  of  municipal  light  and  power  plants,  news  of  the  traction  contro¬ 
versy  in  Seattle  and  a  report  of  water  power  development  in  Alaska  appear  among  items  from 
the  Northwest.  Reports  from  the  Pacific  Central  district  include  news  that  the  Lake  Spaulding 
reservoir  in  the  hi^  Sierras  is  rapidly  filling  with  water  and  that  application  has  been  made 
for  right  to  purchase  extensive  rights  on  the  Fall  River;  while  items  concerning  the  organiza¬ 
tion  of  an  electric  power  district  and  the  construction  of  transmission  lines  and  power  houses 
appear  among  Southwest  and  Intermountain  reports. — The  Editor.) 


THE  PAaFIC  NORTHWEST 

MALIN,  ORE. — The  matter  of  installing  a 
municipal  light  and  power  plant  is  being  con¬ 
sidered. 

GRANDVIEW,  WASH.— The  Pacific  Power  & 
Light  Company  proposes  to  construct  a  sub¬ 
station  at  this  place. 

SEIATTLE,  WASH. — A  contract  for  ten  air 
compressors  base  been  awarded  by  the  city  to 
the  General  Electric  Company  at  $3,390. 

EVERETT,  WASH. — This  place  has  probably 
defeated  the  proposition  of  issuing  bonds  to  the 
amount  of  $2,000,000  for  the  establishment  of  a 
municipal  power  plant. 

JUNEAU,  ALASKA. — The  Alaskan  Endicott 
Mining  &  Milling  Company,  C.  W.  Mason,  presi¬ 
dent,  has  a  crew  of  men  ready  to  develop  water 
power  to  operate  a  sawmill  before  installing  a 
stamp  mill  at  William  Henry  Bay  on  Lynn 
Canal. 

ROSEBURG,  ORE.— The  $600,000  bond  issue 
for  a  municipal  light  and  power  plant  carried 
by  a  vote  of  974  to  246.  The  plant  is  to  be 
located  at  Whistlers  Bend,  12  miles  from  the 
city.  A  bond  issue  of  $7,600  for  an  aviation 
camp  also  carried. 

.SEATTLE,  WASH. — A  contract  was  awarded 
by  the  Board  of  Public  Works  to  the  Pacific 
Lamp  &  Supply  Company,  Prefontaine  Build¬ 
ing,  for  furnishing  the  city  with  approximately 
400,000  lamps  with  37  and  27  per  cent  discount 
on  the  basis  of  $100,000  net  purchase. 

NEWPORT,  WASH.— Callspell  Light  &  Power 
Company,  owning  a  power  line  from  Dalkena 
to  Cusick,  has  applied  to  State  Hydraulic  Engi¬ 
neer  Marvin  Chase  for  a  permit  to  use  20  cubic 
feet  per  second  of  water  from  the  North  Fork 
of  Calispell  Creek  for  power  purposes  and  site 
for  power  plant.  An  ultimate  development  of 
600  hp.  can  be  had  at  the  site. 

SPOKANE,  WASH.  —  Improvements  to  be 
made  to  the  Inland  interurban  and  city  traction 
lines  this  year  will  cost  $260,000,  according  to 
General  Manager  F.  E.  Conners.  It  is  the 
intention  of  the  company  to  build  up  its  Colfax, 
Washington  and  Moscow  interurban  lines.  The 
sum  of  $160,000  will  go  into  interurban  lines 
and  $100,000  into  traction  city  lines. 

SALEM.  ORE. — ^The  Oregon  public  service 
commission,  in  an  order  issued  recently,  granted 
in  part  the  application  of  the  Ea^ern  Oregon 
Power  Company  for  the  establishment  of  a  new 
rate  schedule  for  electric  current,  with  cancella¬ 
tion  of  all  contracts  not  now  conforming  to 
these  charges,  and  reduced  the  prompt  payment 
discount  on  lighting  bills  from  10  to  6  per  cent. 

FOREST  GROVE,  ORE.— The  city  council  is 
considering  what  to  do  with  the  power  and  light 
system  here.  More  facilities  must  be  provided. 
Additional  equipment  must  be  secured,  and  the 
(luestion  is  how  to  buy  this  machinery  at  a 
reasonable  figure.  A  committee  has  been  in¬ 
structed  to  investigate  a  proposition  of  the  Wil¬ 
lamette  Equipment  Co.  of  Portland,  which  has 
equipment  at  Seattle  ready  for  ^ipment. 

SEATTLE,  WASH.— Sealed  bids  will  be  re¬ 
ceived  up  to  June  21  at  10  p.m.  for  building  a 
reinforced  concrete  bridge  over  the  Sunnyslope 
draw,  estimated  quantities,  696  cu.  yds.  con¬ 
crete;  19,000  pounds  steel;  660  cu.  yds.  fill. 
Also  reinforced  concrete  arch  bridge  over  Elliott 
river,  estimated  quantities,  610  cu.  yds.  con¬ 


crete;  17,000  pounds  steel;  900  cu.  yds.  fill. 
Plans  and  specifications  can  be  obtained  at  the 
office  of  the  county  engineer  for  a  deposit  of 
$6.00. 

SEATTLE.  WASH.  —  George  F.  Nicholson, 
city  engineer  of  the  Port  of  Seattle,  reports 
that  he,  with  assistant  chief  engineer  G.  W. 
Whitestone  has  secured  a  patent  for  a  ix>rtabie 
electric  stacking  elevator  which  will  greatly 
decrease  the  cost  of  handling  cargo,  and  reports 
further  that  a  new  ship  conveyor  of  exceptional 
merit  is  being  designed  by  the  engineers  and 
draftsmen  of  his  department.  The  port  com¬ 
mission  will  then  take  over  the  patent  and  will 
have  it  protected. 

EUGE^fEJ,  ORE. — Higher  water  and  electric 
light  rates  for  Eugrene.  beginning  June  1.  have 
been  announced  by  the  Eugene  water  board.  It 
is  no  longer  possible  to  postpone  a  slight  revis¬ 
ion,  says  the  board,  if  an  adequate  depreciation 
reserve  fund  is  to  be  provided.  Under  the  new 
rate  the  minimum  charge  will  be  advanced  ap¬ 
proximately  20  per  cent  for  ail  classes  in  both 
departments.  No  other  change  in  rate  is  con¬ 
templated  for  electric  service,  but  for  water, 
above  the  minimum  charge,  the  primary  rate 
will  be  12  cents  per  100  cubic  feet  a  month 
instead  of  10  cents. 

SEATTLE,  WASH. — ^The  party  touring  the 
coast  on  its  way  home  from  the  N.  E.  L.  A. 
convention  arrived  in  Seattle  on  the  morning  of 
June  first.  After  breakfast  at  the  New  Wash¬ 
ington  Hotel,  the  visitors  were  taken  to  the 
generating  plants  at  Snoqualmie  Falls  and 
White  River.  Luncheon  was  served  at  Snoqual¬ 
mie  and  at  White  River  and  at  the  Country 
Club  a  round  of  golf  was  offered  the  travelers. 
After  a  banquet  in  the  evening  the  visitors 
were  the  guests  of  local  men  at  the  Moore 
Theater.  From  Seattle  they  went  to  Victoria 
by  boai^nd  on  to  Vancouver  where  they  board¬ 
ed  their  special  east  bound  train. 

SEATTLE,  WASH.— Hearing  of  the  suits 
brought  by  the  city  of  Seattle  and  the  Puget 
Sound  Traction,  Light  &  Power  Company  to 
enjoin  King  county  from  collecting  $401,017 
taxes  assessed  in  1919  on  the  municipal  street 
car  lines,  in  the  Superior  Court,  was  begun 
on  June  the  fourth.  The  city  and  the  traction 
company  are  contending  that  the  street  railway 
property  was  public  property  at  the  time  of 
assessment  and  therefore  not  subject  to  taxation, 
while  the  county  holds  that  at  the  time  of  as¬ 
sessment,  March  16,  1919,  the  city  had  not  come 
into  title  of  the  lines  and  therefore  the  assess¬ 
ment  was  valid.  At  the  time  the  city  purchased 
the  street  car  lines  from  the  Puget  Sound  Trac¬ 
tion,  Light  &  Power  Company  it  was  agreed 
between  them  that  in  event  the  taxation  was 
found  valid,  each  should  pay  a  proportion  of  the 
tax  based  on  the  time  the  property  was  in  their 
possession.  This  would  mean  that  the  traction 
company  would  pay  one-fourth  of  the  tax  and 
the  city  three-fourths,  or  approximately  $300,000, 
as  it  held  title  to  the  lines  for  the  last  nine 
months  of  the  year. 

THE  PACIFIC  CENTRAL  DISTRICT 

ALAMEDA,  CAL. — The  Eel  River  was  recom¬ 
mended  as  the  most  favorable  water  project  by 
the  East  Bay  Water  Commission  in  its  final 
report  to  the  city  council. 


LINDSAY,  CAL. — Within  a  few  days,  work 
will  start  on  a  water  reservoir  to  hold  260,000 
gallons. 

OXNARD,  CAL. — ^The  Ross  Construction  Com¬ 
pany  has  been  awarded  the  contract  for  the 
drainage  work  of  the  Oxnard  Irrigation  district. 

RED  BLUFF,  CAL.— A  bond  election  will  be 
held  to  vote  on  a  water  plant  and  system  for 
this  city  which  is  allowed  to  bond  for  $160,072. 

MERCED,  CAL. — ^The  report  of  the  Bear  Creek 
commission  contains  provisions  for  raising  and 
spending  $9,000  for  flood  control  in  a  district 
surrounding  Merced,  six  by  eight  miles  in  area. 

NEVADA  CITY,  CAL,— It  is  reported  here 
that  Lake  Spaulding,  the  big  storage  reservoir 
of  the  Pacific  Gas  and  Electric  Company,  is 
rapidly  filling  with  water  from  melting  snow. 
It  is  stated  that  the  water  is  now  at  a  stage 
17  feet  higher  than  last  year  with  every  indi¬ 
cation  that  the  reservoir  will  be  well  filled. 

ALAMEDA,  CAL. — ^The  contract  for  the  erec¬ 
tion  of  a  sub-station  on  Webster  Street  and 
Atlantic  Street  was  awarded  to  Palmer  and 
Petersen  Contracting  Company  of  San  Fran¬ 
cisco  by  the  Municipal  Electric  Light  Depart¬ 
ment,  The  company’s  bid  was  $29,900.  The 
building  will  be  of  reinforced  concrete  and  the 
work  will  be  started  at  once. 

SAN  FRANCISCO,  CAL. — Samuel  Kahn,  man¬ 
ager  of  the  Western  States  Gas  &  Electric  Com¬ 
pany,  reports  that  the  grross  earnings  of  the 
company  have  passed  the  two-million-dollar 
mark,  as  the  earnings  for  the  12  months  ended 
April  30,  1920,  amount  to  $2,027,246,  which  rep¬ 
resents  an  increase  of  $316,776,  or  18.6  per 
cent  over  the  12  months  ended  April  30,  1919. 

MADERA,  CAL. — ^The  directors  of  the  Ma¬ 
dera  irrigation  district  have  determined  to  pro¬ 
ceed  at  once  with  the  preliminary  work  of  the 
district.  'This  decision  marks  a  change  in  the 
policy  of  the  board,  which  had  previously  an¬ 
nounced  its  determination  to  delay  action  until 
the  supreme  court  should  have  rendered  its 
decision  in  the  case  now  before  it  which  relates 
to  the  Madera  Irrigation  district. 

ROSEVILLE,  CAL. — The  Placer  county  farm 
adviser’s  office  reiwrts  that  Stephen  Kleffer, 
consulting  engineer,  has  reported  on  the  feas¬ 
ibility  of  several  reservoir  sites  tributary  to  the 
American  River.  These  are  designed  to  in¬ 
crease  the  water  supply  for  the  irrigation  dis¬ 
trict  that  is  being  organized  in  the  Alien  and 
Roseville  farm  centers.  Kieffer’s  plan  would, 
it  is  estimated,  harness  sufficient  water  to  sup¬ 
ply  16,000  acres. 

AUBURN,  CAL. — Couinty  Surveyor  Jerome 
Barieau,  accompanied  by  W.  F.  McClure,  state 
engineer:  Frank  Adams  of  the  division  of  irri¬ 
gation  investigation  of  the  Depfirtment  of  Ar- 
riculture,  California  district ;  M.  Langstaff,  su¬ 
pervisor,  and  Farm  Adviser  Amundsen  are  pre¬ 
paring  to  make  an  extensive  investigation  of 
the  French  Meadows  country  to  determine  the 
feasibility  of  a  suitable  reservoir  site  to  supply 
water  for  the  Forest  Hill  Divide. 

SUSANVILLE.  CAL.— Announcement  is  made 
here  that  the  Red  River  Lumber  Company  is 
negotiating  for  4he  properties  here  of  the  Lassen 
Electric  Company  and  will  probably  assume  own¬ 
ership  as  soon  as  certain  legal  adjustments  are 
made.  The  Red  River  company  is  now  engaged 
in  installing  its  own  power  house  on  the  Feather 
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River  and  will  be  in  poaition  to  supply  nedrby 
points  with  electrical  energy.  The  plans  include 
the  construction  of  a  power  line  between  West- 
wood  and  Susanville. 

RICHMOND,  CAL. — Deeds  were  filed  at  the 
county  seat  transferrins  to  the  Southern  Pacific 
ComiMiny  a  risht  of  way  for  an  electric  line 
from  the  Alameda  county  line  through  Richmond 
Annex  into  Richmond.  The  deeds  are  from 
E.  J.  Henderson.  Oakland  realty  dealer.  While 
no  immediate  building  enterprise  is  expected 
from  the  railway  company,  the  filing  of  the 
deeds  is  taken  as  an  indication  that  the  com¬ 
pany  ultimately  expects  to  extend  the  Ninth 
Street  loop  into  Richmond. 

PLACERVILLE,  CAL.— The  board  of  trus¬ 
tees  has  framed  an  ordinance,  adopted  at  a 
meeting  on  June  7,  which  calls  for  an  election 
on  June  29,  when  the  citizens  will  be  asked  to 
vote  on  a  $30,000  bond  issue  for  the  purchase 
of  the  distributing  plant  of  the  Placerville  water 
works  and  improvements  thereto.  The  bonds 
will  carry  6^  per  cent  interest.  The  trustees 
plan  to  spend  $10,000  on  improvements  to  the 
plant  and  extensions  of  the  water  mains.  The 
remainder  will  be  absorbed  in  the  purchase. 

SAN  FRANCT9CO.  CAL.— Application  for  ap¬ 
proval  by  the  State  Railroad  Commission  of 
the  purchase  of  the  California  Power  and  Man¬ 
ufacturers  Company’s  holdings  on  Fall  River 
has  been  made  by  the  Mount  Shasta  Power 
Company,  an  extension  of  the  Pacific  Gas  A 
Electric  Company.  The  price  stipulated  is 
$110,902.64.  The  purchase  of  the  Fall  River 
rights  is  a  step  in  line  with  the  program  of 
greatly  increasing  water  power  facilities  and 
equipment  in  Northern  California,  officials  of 
the  Pacific  Gas  A  Electric  Company  announced. 

YUBA  CITY,  CAL. — Following  closely  an  an¬ 
nouncement  to  the  rice  growers  of  Sutter  county 
by  the  Sutter-Butte  Canal  Company  that  irriga¬ 
tion  ditches  would  cost  $7  an  acre,  came  the 
announcement  from  the  company  that  the  ditches 
now  would  cost  $20  an  acre,  an  increase  of  more 
than  $200,000  in  cost  to  the  rice  men.  The 
Western  Canal  Company  and  the  Sutter  Water 
Users'  Association  joined  with  the  canal  com¬ 
pany  in  the  announcement.  To  discuss  ways 
and  means  of  raising  the  additional  $200,000  the 
rice  men  have  called  a  conference  in  Yuba  City. 

SAN  FRANCISCO,  CAL.— The  Electrical 
Home  in  St.  Francis  Wood,  26  Junipero  Scrra 
Boulevard,  was  opened  on  Friday,  June  11,  at 
an  invitational  cerenoony  participated  in  by  city 
officials,  the  California  Electrical  Cooperative 
Campaign  Committee,  San  Francisco  Electrical 
Development  League  and  Mason-McDuffie  Com¬ 
pany,  agents  for  St.  Francis  Wood.  John  A. 
Britton,  vice-president  and  general  manager  of 
the  Pacific  Gas  A  Electric  Company,  presided 
over  the  ceremony  and  Acting  Mayor  Ralph 
McLeran  was  the  principal  speaker.  Following 
the  brief  ceremony,  visitors  were  given  a  dem¬ 
onstration  of  electricity  in  the  home,  such  as 
has  never  before  been  witnessed  in  San  Fran¬ 
cisco. 

VISALIA,  CAL. — ^The  San  Joaquin  Light  A 
Power  Corporation  has  been  ordered  to  pay  Tu¬ 
lare  county  $168,686.81,  representing  2  per  cent 
of  the  concern’s  gross  receipts  for  the  three 
years  ending  November  10,  1913,  in  a  decision 
handed  down  by  Superior  Judge  Wallace.  The 
decision  ends  litigation  which  had  been  i>ending 
for  six  years.  The  suit  originated  under  a  pro¬ 
vision  of  the  statutes  that  a  county  should  re¬ 
ceive  2  per  cent  of  the  gross  annual  receipts 
of  a  corporation  to  which  it  had  granted  a 
franchise  for  the  erection  of  poles  and  wires 
along  the  public  highways.  Similar  actions  to 
collect  2  per  cent  of  the  annual  revenues  of  the 
San  Joaquin  corporation  for  the  years  subse¬ 
quent  to  1913  are  pending  in  Judge  Wallace’s 
court. 

THE  PACIFIC  SOUTHWEST 

EL  CENTRO,  CAL. — The  board  of  directors 
of  the  Imperial  Irrigation  District  has  rejected 


all  bids  received  for  $600,000  irrigation  bonds, 
and  will  readvertise. 

SAN  DIEGO,  CAL. — Work  on  the  Barret  Dam 
will  not  be  interrupted  as  the  Spreckels  Bros. 
Commercial  Company  has  agreed  to  accept  bonds 
in  pasrment  for  the  26,000  barrels  of  cement  for 
dam  construction. 

SAN  BERNARDINO.  CAL.— Sealed  bids  were 
received  June  Ist  by  the  Board  of  Water  Com¬ 
missioners  for  the  construction  of  a  pumping 
basin  and  pit,  in  accordance  with  plans  and 
specifications  on  file  in  the  office  of  the  board. 

PASADENA,  CAL. — Plans  are  under  way  for 
the  construction  of  a  union  depot  by  the  Cham¬ 
ber  of  Commerce  and  railroads  passing  through 
Pasadena.  The  idea  is  to  have  the  Salt  Lake, 
Santa  Fe  and  Southern  Pacific,  and  also  the 
Pacific  Electric  Railroad  occupy  one  building. 
The  location  has  not  yet  been  decided. 

MIAMI,  ARIZ. — Extensive  improvements  are 
being  made  upon  the  water  system  here.  Over 
$16,000  of  large  pipe  has  been  inirchased  and 
delivered.  A  new  large  reservoir  in  addition 
to  the  present  one  will  be  constructed.  Im¬ 
provements  are  being  made  under  the  supervis¬ 
ion  of  T.  J.  Corcoran  of  the  water  system. 

PHOENIX,  ARIZ. — Claiming  an  increase  in 
the  cost  of  operation,  the  Southside  Gas  and 
Electric  Company  has  filed  its  application  with 
the  corporation  commission  for  permission  to 
increase  its  electric  rates.  The  increase  asked 
by  the  company  is  20  cents  for  residence  rates. 
T.  M.  Quebedeaxix  also  asked  for  authority  of 
the  commission  to  sell  the  Winslow  electric 
plant  to  the  Arizona  Electric  Power  Company. 

TUCSON.  ARIZ.— The  electric  district,  organ¬ 
ized  for  the  distribution  of  power  throughout 
the  new  pumping  Irrigation  area  lying  between 
Yuma  and  Dome  is  rapidly  becoming  an  accom¬ 
plished  fact.  Pole  lines  are  up,  and  the  heavy 
copi>er  transmission  wires  are  being  strung. 
Many  wells  and  a  few  pumping  plants  are  in 
readiness.  More  wells  are  being  drilled  and 
many  immps  and  motors  have  been  contracted 
for.  This  is  the  first  district  organization  under 
the  electric  district  law  passed  by  the  legislature. 

LOS  ANGELES.  CAL.— The  moving  picture 
entitled  “That  Fairy  In  the  Snowflake,”  which 
had  its  debut  at  the  Pasadena  convention,  has 
aiready  achieved  an  enviable  reputation  as  a 
film  which  combines  a  pretty  story  with  a  mes¬ 
sage.  Since  its  appearance  at  the  convention 
the  picture  has  had  several  showings  at  regular 
theaters  and  was  also  a  feature  at  the  Pacific 
Coast  Advertising  Clubs  convention  recently  held 
in  Stockton.  Many  requests  for  its  appearance 
in  the  East  have  been  received  and  it  is  quite 
likely  that  the  “Fairy”  will  soon  go  on  the  road 
for  a  long  and  successful  career. 

EL  MONTE,  CAL.— The  S  and  H  Electric 
Company,  Inc.,  is  the  name  of  a  new  organiza¬ 
tion  which  has  just  opened  an  electric  shop  at 
El  Monte,  in  the  suburbs,  of  Los  Angeles,  The 
new  concern  is  also  arranging  to  care  for  simi¬ 
lar  business  in  the  neighboring  towns  of  Rivera. 
Montebello,  Pico,  Rosemeade  and  San  Gabriel, 
operating  from  their  present  store.  R.  E.  Heer- 
man,  for  several  years  manager  of  the  stationery 
department  of  the  Southern  California  Edison 
Company,  will  be  in  charge  of  the  new  venture. 
The  new  company  will  conduct  a  general  con¬ 
tracting  and  commercial  business. 

THE  INTER-MOUNTAIN  DISTRICT 

REXBURG,  IDAHO — The  city  of  Rexburg  has 
recently  replaced  the  fifty  horsepower  motor 
operating  the  municipal  pump,  with  a  100  hp. 
motor. 

HUGO,  COLO. — Ordinance  No.  48  which  has 
recently  been  passed  in  this  city  relates  to  the 
installation  and  inspection  of  electric  wiring 
and  apparatus  within  the  town  limits,  and  cre¬ 
ates  an  electrical  inspection  department  which 
provides  for  the  licensing  of  companies,  firms, 
copartnerships,  corporations  and  individuals  en¬ 
gaged  in  the  business  of  electric  wiring. 


LAUREL,  MONT.— Contract  has  been  award¬ 
ed  to  Montana  Power  Company  of  this  city  for 
a  lighting  system  in  Special  Improvement  Dis¬ 
trict  No.  2,  on  a  bid  of  $11,617. 

BOISE.  IDAHO. — A  modem  electric  pumping 
plant,  to  irrigate  about  1200  acres  of  fertile 
Snake  River  Valley  land,  is  now  being  installed. 
This  is  known  as  the  Zion  irrigation  project, 
and  is  situated  about  40  miles  south  of  Boise, 
Idaho. 

ANCO,  IDAHO. — ^The  Burley  Electric  Com¬ 
pany  completed  the  construction  of  its  line  to 
this  city  on  June  1.  The  manager  has  stated 
that  it  will  be  ten  or  fifteen  days  before  24- 
kour  service  is  available,  as  considerable  work 
is  necessary  on  the  present  system  before  it  is 
in  shape  to  take  care  of  the  additional  service. 

EUREKA,  UTAH. — Electricians  are  now  busy 
installing  electrical  ’  equipment  at  the  site  of 
the  Tintic  Standard  Mining  Company’s  new 
mill  near  Warm  Creek.  They  will  put  in  a 
transformer  plant  and  a  large  amount  of  elec¬ 
trical  machinery  before  finishing  their  contract. 
In  connection  with  the  mill  there  will  be  an 
electrically  operated  tramway  and  two  pumps. 
The  entire  mill  will  be  electrically  operated. 

MILFORD.  UTAH.— The  Telluride  Power 
Company  has  completed  the  power  line  in  the 
irrigation  district  near  Milford,  the  line  run¬ 
ning  a  little  more  than  six  miles  in  a  south¬ 
westerly  direction.  The  company  intends  to 
extend  the  line  as  business  grows  in  the  terri¬ 
tory.  The  line  is  three-phase  construction, 
66,000  volts.  There  has  been  installed  a  separate 
substation  to  take  care  of  the  irrigation  pumi>- 
ing  load,  the  capacity  of  which  is  400  hp. 

RED  LODGE,  MONT. — Work  on  the  new  cen¬ 
tral  power  house  of  the  Northwestern  Improve¬ 
ment  Company  on  the  east  side  is  well  ad¬ 
vanced.  Installation  of  equipment  has  already 
begun  and  the  company  will  shortly  move  the 
electrical  apparatus  from  the  old  No.  2  stone 
building  to  the  new  house.  Eventually  the 
power  plant  of  the  west  side  will  be  trans¬ 
ferred  to  the  new  site,  so  that  power  for  the 
east  side  and  west  side  mines,  as  well  as  for 
the  new  No.  3  mine  now  bring  opened  up,  will 
be  furnished  from  the  one  plant. 

ROBERTS,  IDAHO.  — The  Phoenix  Utility 
Company  is  working  with  a  large  force  of  men 
on  the  power  line  which  is  to  be  extended  six 
and  a  half  miles  from  the  Tughartburg  ranch 
to  the  Kennedy  A  Burggraf  ranch,  where  it  is 
to  be  used  to  pump  water  on  2,000  acres  of 
land.  After  this  is  completed  work  will  com¬ 
mence  on  a  line  around  the  slough  east  of 
town,  where  two  large  pumps  will  be  installed 
on  the  south  bank  and  the  water  pumped  into 
a  canal  which  will  extend  from  Roberts  to 
Bassett,  to  be  used  for  irrigation  purposes. 

AULT,  COLO. — A  company  of  Fort  Lupton 
town  oficials  were  in  Ault  recently  looking  over 
the  municipal  light  and  power  plant  and  in¬ 
quiring  as  to  the  degree  of  satisfaction  that 
it  is  giving  and  of  its  success  so  far  as  it  has 
been  demonstrated.  Lupton  receives  its  service 
from  the  Western  Light  &  Power  Company,  the 
original  source  of  the  current  that  has  been 
distributed  to  Ault  consumers  for  years  by  the 
Farmers  Electric  A  Power  Company  of  Eaton, 
and  has  had  some  disagreement  recently  rela¬ 
tive  to  some  of  the  conditions  on  which  the 
service  is  to  be  extended. 

STERLING,  COLO. — Considerable  interest  is 
being  shown  by  farmers  of  Logan  county  in 
the  lighting  and  power  plant  of  the  American 
Electric  Light  and  Power  Company,  which  re¬ 
cently  established  a  factory  in  Denver,  and  the 
machines  are  now  being  manufsictured  and  sold. 
The  machine  automatically  starts  when  a  light 
is  turned  on  at  any  part  of  the  farm.  It  re¬ 
charges  its  own  batteries  and  in  case  of  any 
sort  of  trouble  with  the  engine  gives  warning 
in  dim  lights  and  subsequently  stops  the  engine. 
The  owner  needs  only  furnish  gas  and  oil  for 
the  gas  engine. 


I 
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A  friendly  feeling  is  a  business  asset  when  developed  to  its 
fullest  extent  and  judiciously  applied.  A  ce^in  coal  mer¬ 
chant,  a  canny  Scot,  decided  that  like  the  quality  of  mercy 
it  “blesses  him  that  gives  and  him  that  takes.” 

“How  is  it,  Sandy,”  asked  a  visitor,  “that  you  quote  the  low'est 
prices  in  town  and  make  reductions  to  your  friends,  and  yet 
you  can  make  money?” 

“Well,  it’s  this  •way,”  explained  Sandy  in  an  undertone.  “Ye 
see,  I  knock  off  two  shillings  a  ton  because  a  customer  is  a 
freen  o’  mine  and  then  I  knock  off  two  hundred  weight  a  ton 
because  I’m  a  freen  o’  his.” 

*  *  * 

The  gospel  of  thrift  is  gradually  being  drilled  into  the  Amer¬ 
ican  public.  We  have  recently  heard  of  a  young  San  Fran¬ 
cisco  couple  who  determined  to  save  their  electric  light  bill, 
and  fed  the  baby  garlic  so  they  could  find  it  in  the  dark. 

*  *  * 

The  saturation  point  in  electrical  development  is  not  yet,  nor 
have  inventors  finished  improving  the  earth.  A  London  engi¬ 
neer  says  that  there  •will  come  a  time  when  aeroplanes  and 
the  X-ray  will  be  primitive  and  that  500  years  hence  our 
descendants  'will  look  back  upon  conditions  in  1920  with  just 
such  feelings  of  amused  pity  as  w’e  show’  for  the  state  of  the 
savages  of  prehistoric  times. 

The  scientist  predicts  among  other  things  that  in  2420  A.  D. 
all  public  thoroughfares  and  parks  will  be  underground,  vehi¬ 
cles  w’ill  be  run  by  w’ireless,  telephones  wall  carry  an  attach¬ 
ment  enabling  the  speakers  to  see  each  other,  and  all  roads 
will  be  as  smooth  as  billiard  balls. 

“When  a  man  sets  out  for  business,”  he  says,  “he  will  not 
proceed,  as  he  does  now,  by  tramway  car  or  train;  he  wall 
pass  along  delightful  avenues  underneath  the  surface  of  the 
earth.  Parks  and  all  other  places  of  public  resort  and  beauty 
will  be  roofed  in. 

“Motor  cars  and  all  motor  vehicles  will  proceed  by  w’ireless 
power  and  not  by  the  crude  method  of  using  petrol.  They  will 
be  fitted  up  like  luxuriously  appointed  drawing-rooms  and  w  ill 
be  driven  at  a  rate  of  100  miles  an  hour.  Wireless  telephones 
will  be  installed  in  the  cars,  as  well  as  every  kind  of  appoint¬ 
ment  making  for  luxury  and  comfort.  Many  people  w’ill  ow’n 
these  cars.” 

♦  ♦  ♦ 

One’s  point  of  view  alters  one’s  definition  of  a  word,  at  least 
it  did  when  Detroit  recently  ordered  six  first  aid  kits  from 
Chicago  the  other  day  and  Chicago  filled  the  order  with  six 
Pyrene  fire  extinguishers. 


Progress  is  measured  by  a  backward  look,  wherefore  one  of 
our  esteemed  contemporaries  devotes  a  small  space  every  day 
to  recalling  events  of  a  quarter-century  ago.  We  suggest 
the  following: 

Twenty-five  Years  Ago  Today  — 

You  could  afford  to  buy  two  shoes  at  a  time. 

New’spapers  didn’t  always  call  legislators  “solons.” 

A  map  of  Europe  w’as  good  for  several  years. 

People  had  tonsils. 

Potatoes  w'ere  not  sold  by  the  cubic  inch. 

Nobody  began  sentences  ■with  “Before  the  war”  or  “During 
the  epidemic.” 

The  streets  w'ere  safe  for  pedestrians. 

“Dardanella”  hadn’t  been  composed. 

*  «  * 

True  gratitude  may  be  showm  in  numberless  ways.  A  certain 
tramp  who  had  been  warmed  and  fed  by  a  kindhearted  minis¬ 
ter  said,  on  leaving: 

“Parson,  I  can’t  grive  you  any  money,  but  I  know  how  to  fix 
your  gas-meter  so  it  won’t  register.” 

«  «  * 

A  sound  moral  is  to  be  deduced  from  the  instance  of  a  certain 
canvasser  who  was  endeavoring  to  convince  an  old  butcher 
of  the  advantages  of  electric  lighting.  “Well!”  said  the 
butcher,  “I  don’t  know'  anything  about  the.se  ’ere  units  that 
you  keep  talking  about,  but  4d.  sounds  a  lot.  for  one  of  ’em!” 
*  «  * 


COMFORT  ANYWHERE 

An  outlet  for  every  appliance  and  an  appliance  for  every  climate.  There 
is  a  place  for  electricity  in  your  home.  Make  it  serve  you. 
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Saying  Time  the 

Pierce-Fuse  Way 


Renewable  Fuses 


Where  time  is  precious  and  delay 
means  great  loss,  pin  your  faith  on 
Pierce  Renewable  Fuses  for  pro¬ 
tecting  your  electrically  driven 
equipment 


Fixed  alignment  of  terminals  in 
'the  knife  blade  type  is  but  one  of 
the  features  of  Pierce  Fuses  which 
make  them  the  easiest  and  quick¬ 
est  fuse  to  renew  and  return  to 
duty.  The  rigid  terminals  of  Pierce 
Fuses  insure  positive  contact  at 
all  points  along  the  blades. 


We  WiU  Gladly  Send  You  Utera- 
hire  Describing  The  Unusual  Fea¬ 
tures  of  Pierce  Fuses  in  Detail 


Pacific  Coast  Distributors: 

Baker-Joslyn  Company 

Los  Angeles  San  Francisco  Seattle 


PIERCE  FUSE  CORPORATION 


BUFFALO,  N.  Y. 


Canadian  Plant: 

The  Pierce  Fuse  Corperstion  of  Caneda,  Limited,  Bridceburg,  Ont. 
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\  Natures 


FOR.  THE  PRODUCTION  OF 

P  OWE  R. ). 

UO  MOTORS  have  played  an 
•  ^  •  important  part  in  handling 
the  POWER  produced  by  Nature  in 
her  mighty  resources  in  Western 
America.  Since  1906  U.  S.  Motors 
have  given  faithful  performance  of 
service,  proving  their  supreme 
strength,  rugged  stamina  and  dur¬ 
ability  in  every  sort  of  plant 

If  you  are  interested  in  reducing  upkeep 
costs  and  power  bills  you  should  write 
for  our  literature. 


MOTORS 


Third  and  Central 


Los  Angeles,  Calif. 
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Broad  co-operation  with  every 
great  Electrical  Development 


This  advertisement  which  will  be  read  by  millions  of  people  in  the 
Saturday  Evening  Post^  Literary  Digest,  Factory,  System  and  Manu¬ 
facturers*  Record,  is  an  example  of  what  Habirshaw  means  by  “broad 
co-operation  with  every  great  electrical  development.” 

Habirshaw  has  discovered  that  in  helping  those  whom  it  serves  it  is 
helped  in  turn  and  industry  advances. 

Now  it  lends  its  aid  to  the  railroads  and  traction  interests  because 


their  need  is  greatest  at  present.  Transportation  companies  need  in¬ 
creased  returns  for  carrying  out  improvements  and  in  order  to  keep  pace 
with  the  ever-increasing  demands  of  commerce. 

Habirshaw  believes  that  the  surest  way  of  gaining  public  acceptance 
of  adequate  increases  is  by  emphasizing  railway  service  and  its  importance 
to  national  life.  Habirshaw  has  devoted  some  of  its  own  advertising  space 
to  drive  home  to  the  American  public  a  sense  of  the  debt  it  owes  to  trans¬ 
portation  enterprise. 


Habirshaw  Wire  Manufactured  by 
Habirshaw  Electric  Cable  Co. 
Incorporated 

lo  East  43rd  Street,  New  York 


Habirshaw  Wire  Distributed  by 
Western  Electric  Cofftpany 

Incorporated 

Offices  in  All  Principal  Cities 


HABIRSHAW 

""Proven  by  the  test  of  time"* 

Insulated  Wi  re  8  Cable 
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Each  exclusive  feature  of  the  America  marks  an  im¬ 
provement  in  electric  cleaner  design;  each  contributes 
to  America  mechanical  superiority,  convenience  and  use¬ 
fulness. 

The  America  cleans  thoroughly  and  faultlessly.  On  rugs, 
it  gently  brushes  the  nap,  freshening  it,  and  detaches  cling¬ 
ing  litter;  it  removes  all  surface  dirt  and  embedded  grit. 
The  America,  designed  by  engineers  who  were  among  the 
early  pioneers  in  the  industry,  is  built  by  an  organization 
having  had  years  of  experience  in  the  manufacture  of  elec¬ 
tric  cleaners.  All  of  which  explains  America  mechanical 
superiority;  meaning  less  servicing  for  America  dealers, 
and  uninterrupted  service  for  America  users.  This  is  why 
the  America  sells  easily. 

Writ*  for  thm  America  Propoeition 

THE  WISE-McCLUNG  MFG.  CO. 

^80  eighth  street 

New  PhiUdelphie.  Ohio 


The  AMERICA  dost  bsKlcouplins  it  The  AMERICA  is  run  along  the  ilde 
operated  with  one  hand.  The  bag  is  of  baseboards  to  get  the  closs-ap  dust 
emptied  without  scattering  contents  and  dirt,  which  is  drawn  by  powerful 
by  standing  on  coupling  lup  and  suction  thru  the  arch*shaped  open¬ 


shaking  vigorously.  An  exclusive  per¬ 
fect  fitting  joint  prevents  dirt  fTom 
seeping  out  at  connection. 


ings  at  either  end  of  the  nozzle. 
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EMIL  AMMANN 

Dtultr  !■  UtlitlM  Rifarw  ELECTRICAL  CONTRACTOR  Suppllw  fcpplloicti.  ttc. 

40S  BKRGCNUNC  AVC. 

Town  of  Union.  N.  J.  March  30,  1920. 


Eaq., 

Duplex  Lighting  WorXe, 
6  West  43th  Street, 

We*  York  City. 

Dear  Sir: 


The  writer  believes  in  giving  flowers  to  the  Living 
and  I  feol  this  an  opportune  time  to  pass  a  bouquet  on,  to 
the  product  you  represent  and  also  to  your  good  self  for 
teaching  me  all  I  know  about  the  Duplexalite.  Since  my 
success  is  to  a  certain  extent  your  success,  the  following 
will  be  of  Interest  to  you. 


Starting  with  October  when  I  first  ordered  6  Du- 
plexalites — my  sales  for  the  months  of  October,  Wovember 
and  December  amounted  to  an  even  38  &nd  this  in  spite  of  the 
fact  that  I  did  not  make  a  special  effort  to  push  them. 

After  making  up  my  financial  statement  1  was  agreeably  surprised 
at  the  “Profit  on  Duplexalites“  colwnn  of  my  sales  book.  With 
this  as  on  incentive,  worked  in  January  and  sales  ran  to  53« 
February  a  short  month  snowed  59  and  March  Just  closed  80. 

With  few  exceptions  these  were  all  installations  of  2  or  3 
fixtures  in  residences.  In  March  we  placed  an  order  for  300 
Duplexalite s  and  expect  to  order  at  least  500  more  in  April 
as  we  now  have  contracts  for  installations  in  3  large  schools, 
new  building,  a  department  store  and  2  very  large  textile  mills. 


Sorry  I  did  not  wake  up  sooner  but  am  trying  my  best  to 
make  up  for  lost  time.  Have  just  completed  a  Duplexalite  Booth 
furnished  as  a  room  in  the  home  and  it  is  surprising  what  little 
talk  it  necessitates  to  sell  them  when  shown  in  this  way.  Will 
send  you  a  photo  of  same  as  soon  as  I  get  them  from  the  Photo¬ 
grapher  .  ' 

«/ 

Trust  this  little  history  will'  in  a  way  recompense  you 
for  the  tima-patlsnoe  and  energy  you  have  spent  in  trying  to 
make  me  eee  the  "Light". 


Sincerely 


- - - 3^ _ L-_ 

L  ^  gjr  ^  a-  ^  "ihc  ^  'm 
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Controlling  the  Huge  75 -Ton  Gantry 
Crane  at  Newark  Shipyards 

Every  movement  of  this  150,000-pound  crane  which  pigmies  every¬ 
thing  around  it,  is  controlled  by  the  simple  manipulation  of  the 
C-H  Drum  Masters  in  the  crane  cab. 


Here  the  skilled  crane  operator  with  accurate 
eye  controls  the  hoisting,  trolleying  and  traveling, 
gauging  his  starts  and  stops,  getting  the  maximum 
results  out  of  this  giant  steel  structure. 

Above  him  in  a  small  enclosure  are  installed 
the  C-H  Magnetic  Contactor  Controller  panels 
which  make  possible  the  control  of  all  the  motors 
from  the  crane  cab  Masters. 

Because  of  the  great  weight  of  the  materials 
and  parts  handled,  absolute  reliability  is  a  primary 
requisite.  No  chances  could  be  taken.  In  con- 
jxmction  with  the  engineers  at  the  Newark  Ship¬ 
yards  of  the  Submarine  Boat  Corporation,  the 
method  of  control,  the  protective  features  and 
other  details  were  decided  upon. 


Tsrpe  “M”  Brakes  on  the  Motors 

C-H  Type  M  Brakes  are  also  installed  in  con¬ 
nection  with  the  motors  on  this  crane  as  well  as 
three  on  each  of  the  56  boom  hoists  in  these  same 
shipyards. 

C-H  Electric  Space  Heaters 
Keep  the  Cab  Warm 

Although  the  photographer  was  not  able  to 
include  the  Space  Heaters  in  the  view  of  the  cab, 
the  operator  said  they  were  a  very  important  part 
of  the  equipment.  Exposed  on  all  sides  and  at  a 
height  where  the  wind  is  most  effective,  this 
flexible  form  of  heating  makes  the  cab  comfortable, 
and  continuous  operation  possible. 


For  information  on  any  C-H  product,  write  the  district  office  nearest  you. 

The  Cutler -Haivimer  ^Ifg.  Co. 

MILWAUKEE  AND  NEW  YORK 

District  Offices:  New  York:  Hudson  Terminal  Represen tatiwes:  H.  B.  Squires  Co.,  San 

Bldg.  (50  Church  St.);  Chica^:  323  No.  Michigan  Francisco:  583  Howard  St.;  Los  Angeles:  206  So. 

Ave.;  Pittsburgh:  Farmers’  Bank  Bldg.;  Boston:  San  Pedro  St.j  Seattle:  552  First  Ave.  So.; 

77  Franklin  St.;  Philadelphia:  Commonwealth  General  Machinery  Co-  Birmingham,  Ala.: 

Bldg.;  Cleveland:  Guardian  Bldg.;  Cincinnati:  Brown- Marx  Bldg.:  H.  L.  Vaughan,  Denver: 

Gwynne  Bldg.;  Detroit:  905  Kresge  Bldg.  1710  Glenarm  St.;  L.  Brandenburger,  Salt  Lake 

City:  59  West  Broadway. 
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T  IGHTING  the  kitchen  is  like  lighting  a  factory. 

Good  lighting  quickens  “production/’  as  the  fac¬ 
tory  man  would  say.  In  other  words,  it  makes  work 
go  faster  without  the  expenditure  of  any  more 
energy. 

Of  all  the  places  needing  more  light  and  better  light, 
the  kitchen  in  most  homes  is  one  of  the  most  impor¬ 
tant.  And  when  you  have  doubled  or  trebled  the 
light  in  your  work  rooms,  try  it  also  in  your  living 
rooms. 

If  you  find  that  doubling  or  trebling  the  illumination 
there  means  glaring  light,  don’t  cut  dowm  the  amount 
of  lighting  again — shade  the  light  better.  Keep 
the  direct  rays  from  striking  the  eye.  Throw  some 
of  the  light  to  the  ceiling  and  walls. 

If  you  wrill  do  that,  you  wall  find  that  a  gn*eat  deal 
more  light  in  the  room  is  decorative,  pleasing  and 
restful.  It’s  not  the  amount  of  light  that  you  find 
irritating  in  some  rooms,  but  the  amount  of  glare. 
Insist  on  buying  lamps  packed  in  the  Blue  Conven¬ 
ience  Carton. 

This  page  advertisement  in  colors  in  the  Saturday 
Evening  Poet  of  June  19  will  increase  the  prestige  of 
National  MAZDA  Lamp  distributors.  ^  sure  to 
let  the  people  in  your  community  know  that  YOU 
can  supply  them  with  more  light  and  better  light 
for  their  homes. 

National  Lamp  Works 

of  General  Electric  Company 

Nela  Park,  Cleveland,  Ohio 

Faeh  tkt—  lalnU  revrvttnU  a  divition  of  Sational  Lamp  Worka 
aquippad  to  giva  a  eompUta  lighting  aarviea 
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Protect  Exterior  Installations 


LECTRICAL  installations 


on  the  exterior  of  buildings  are 
subjected  to  adverse  weather  and  tampering  by  unauthorized 
or  vicious  persons. 

Condulets  provide  protection  against  both  these  conditions. 

These  Condulets,  made  of  cast  iron,  withstand  the  weather 
and  give  adequate  mechanical  protection  to  wiring  devices  mounted 
in  them. 

In  the  installation  above  a  snap  switch  is  enclosed 
in  a  GS  Condulet  which  provides  necessary  protection.' 


GROUSE-HINDS  COMPANY 


SYRACUSE,  N.  Y. 

BOSTON  NEW  YORK  CHICAGO 


Conduleta  Panelboarda 
Knife  Switcbea  FloodlighU 
Guy  Anchors 
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CONDULETS 


GS  CONDULET 
Type  GS  Condulets 
provide  weter,  ges, 
steam  and  durt-tighi 
enclosures  for  the  or¬ 
dinary  commercial 
type  of  snap  switch 
sHth  wing  handles.  . 


CROirfSEHINDS 
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You’ll  find  features  that  make  for  speed  and  convenience  in 
both  the  0-B  Arc  Weld  Bond  and  Welding  Machine. 

“Steel  to  Steel  with  Steel”  is  the  easiest  electric  welding — 
and  that  is  the  way  0-B  Arc  Weld  Bonds  are  installed. 

The  0-B  Bond  makes  a  90*^  angle  with  the  rail.  In  any  less 
angle  it  is  not  possible  to  reach  the  bottom  with  the  electric  arc. 

The  operator  controls  the  0-B  Arc  Welding  Machine  by  a 
push  button  switch  right  in  hand  on  the  electrode  cable.  He  cuts 
the  machine  in  or  out  of  the  line  without  even  changing  position. 

An  automatic  circuit  breaker  kicks  out  in  case  of  an  over¬ 
load  or  short  circuit. 

Send  for  Illustrated  Booklet 

The  Ohio  Brass  Company,  Mansfiew,  Ohio 

New  York  Philadelphia  PittsburRh  Chicago  San  Francisco-  Loa  AnReles 


Manufactu  rers: 

Rail  Bonds,  Trolley  Ma¬ 
terials,  Car  Equipment, 
Hi-Tension  Porcelain 
Insulators. 


If  you  have  a  welding 
machine,  you  can  use  it 
to  install  0-B  Bonds. 
Get  their  advantages  at 
least. 


Type  AW-2 - Patented 


Base  of  Rail 


0-B  Type  AW3 
Patented  Ball  of  Rail 


This  ts  the  Safety  Panel. 
It  carries  a  circuit  breaker 
which  is  operated  auto¬ 
matically  or  by  a  push 
button  switch  in  the  oper¬ 
ator’s  hand. 


I  3  Arc  Weld  Bonding 


Saves  Time  and  Trouble 
At  EVERY  JOINT 
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Making  Useful  Things  More  Useful 


AMONG  the  many  “Thini:s  More  Use- 
£\  ful,**  a  small  but  important  one  is  the 
Benjamin  903  Swivel  Attachment  Plug. 
Whereverthere  isanelectricalappliancethere 
is  a  place  for  one  of  these  handy  little  plugs. 

It  Keeps  Kinks  out  of  Cords 

— because  it  screws  into  the  socket  without 
twisting  or  turning  the  cord.  An  ingen¬ 
iously  devised  shell  which  contains  the  screw 
threads  swivels  upon  the  plug  proper  and  is 
held  by  a  bushing  from  slipping  up  on  the 
cord — thus  the  shell  is  the  only  part  of  the 
plug  that  turns  and  the  plug  itself  goes  into 
the  socket  as  straight  as  a  bayonet,' never 
disturbing  the  cord  or  the  appliance. 

There  are  903  Swivel  Attachment  Plugs  for  all  purposes, 
from  heavy  asbestos  heater  cord  and  flexible  armored 
cable  to  the  smallest  cord  in  use — plain  or  reinforced. 
All  903’ s  fit  Edison  Screw  Base  Sockets  or  Receptacles. 

Remember  the  standard,  in  our  millions  of  homes,  is 
the  Edison  medium  screw  base,  whether  in  lamp  sockets 
or  wall  receptacles.  The  Benjamin  903  Swivel  Attach¬ 
ment  Plug  fits  any  Edison  Screw  Base  Device.  It  is  the 
least  complicated,  the  easiest  to  use,  and  the  logical 
Plug  with  which  to  equip  an  electrical  appliance. 

For  information,  write  the  Advertising  Department 
806  H'.  Washington  Blvd  ,  Chicago 

BENJAMIN  ELECTRIC  MEG.  CO. 

Factories:  Chicago  and  Desplaines.  IlL 
Sales  and  Distribution  Offices: 

247  W.  17th  Ft.,  New  York  806  W.  Washington  Blvd.,  Chicago 

580*582  Howard  St..  San  Francisco 
Ben:?,nin  F.lectric  Mfg.  Co.  of  Canada,  Ltd.,  Toronto,  Canada 
Th'  Benjamin  Electric,  Limited,  London,  England 


In 

Industry 


In 

Jtie  Home 


Makers  of  Things  More  Useful 
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Quality  First— and  Last 

WHETHER  we  make  one  a  day 
or  one  thousand,  every  Royal 
Cleaner  must  be  the  best  that  we 
can  produce. 

No  demand  for  increased  production' 
is  ever  allowed  to  lower  the  quality 
standard  that  has  given  the  Royi 
its  prestige. 

The  overwhelming  demand  for  the 
Royal  is  a  significant  recognition  of 
its  merit.  The.  fact  that  neither  our 
production  nor  our  policy  will  permit 
us  to  supply  all  d^ers,  places  the 
dealer  who  has  the  Royal  franchise 
in  an  enviable  position.  He  has 
something  that  not  only  is  hard  to 
secure,  but  is  well  worth  having. 


The  P.  A.  Geier  Company 

5116  St.  Clair  Avenue 
Cleveland,  Ohio 


r' 


Cii^cula'fing  Pump  wifh  mof on 
and  innpul/*e  fui'bine  drive 


This  Allis-Chalmers  Centrifugal  Pumping  Unit,  installed  in  the 
American  Public  Utilities  Co.’s  plant,  has  two  kinds  of  drive, 
permitting  the  pump  to  be  driven  direct  by  the  motor  from 
one  end  or  through  gears  by  an  impulse  turbine  on  the  other 
end.  It  is  a  20-inch,  type  “S”  Allis-Chalmers  circulating  pump, 
10,500  G.P.M.  working  under  a  25-foot  head,  and  like  all  Allis- 
Chalmers  pumps  is  giving  satisfactory  service. 

Not  only  do  Allis-Chalmers  pumping  units  possess  every 
improvement  in  design  and  construction,  but  they  have  a  big 
advantage  over  other  units — the  pump  and  motor  are  built 
by  the  same  conceni.  This  centers  all  responsibility  for  satis¬ 
factory  operation  in  one  concern. 

Our  Engineering  Department  will  gladly  assist  on  any  pumping 
problem.  We  build  a  complete  line  of  Pumping  Machinery  and 
are  pleased  to  send  Bulletins  on  any  special  type  of  pump 
upon  request. 

Allis-Chalmers  Mfg.  Co. 

Milwaukee,  Wisconsin 
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ANACONDA 

BARE  COPPER  WIRE  AND  CABLE 


Known  In  The  Four 
Comers  Of  The 
Earth 


A  corps  of  experts  is  in  charge  of  the  mammoth 
plant  at  Great  Falls,  Montana,  equipped  to 
produce  ^^pure”  copper  wire  and  cable  in 
sufficient  quantity  to  meet  the  needs  and 
requirements  of  electrial  development. 

When  you  specify  Anaconda  Copper  you 
receive  a  product  containing  less  than  i/ioo  of 
1%  metallic  impurities. 


ANACONDA  COPPER  MINING  CO. 

Rolling  Mills  Department 
General  Office, 

111  W.  Washington  St.,  Chicago,  III. 


EXCLUSIVE  SELLINQ  AGENJS  EOR  THE  TACIEIC  COAST. 

Pacific  States  Eledric  Company 

San  Francisco  Los  Angeles  Oakland 

Portland  Seattle 


iSyANACQNDAP* 

r^sSa^  BARE  COPPER  WIRE  AND;CAB11s  : 


’’From  Ore  To  IHnished 
Product” 
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PEIRCE 

Presteel  Spreaders  and 
Break  Arms 

Will  not  break,  bend  or  pull  oft  your 
arms  and  can  be  installed  in  a  minute. 

Hot  galvanized— pressed  from  No.  9  n.  .,, 
guage  steel. 

Strong  enough  to  take  the  strain  of  your 
largest  and  heaviest  services. 

‘For  further  details  write  our  .  ' 

DISTRIBUTORS  FORj  THE  PACIFIC  COAST 

lacific  States  Electric  Company; 

San  Ftandsco  Los  Angeles  Oakland  Seattle  Portland  Spokane 


/Je  iQrdware  d  /iria .  //uI>l>Qrc/ ^tjalcQS  d  lanJwQra 
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Enterprising 

Merchants 


Recognize  the  value  of  service 
to  customers  expressed  in  terms 
of  proper  illumination.  . 


THE 

IVANHOE  ACE 

is  easily  adapted  to  various  types 
of  decoration,  and  is  selected  by 
discriminating  merchants  where 
a  highly  efficient  unit  of  low 
maintenance  cost  is  desired. 


\ 
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Exhaustive  investigation  and 
constant  study  of  conditions 
have  convinced  us  that  these 


Are  Far  More  Reliable  Than  Qlass 

These  Victor  Insulators,  as  well  as  all  other  Victor 
Insulators  are  tested  to  flashover  for  at  least  five  min¬ 
uets  before  being  shipped  from  the  factory. 

Stocks  are  carried  in  Pacific  Coast  warehouses. 

LOCKE  INSULATOR  MEG.  CO. 

Victor,  N.  Y. 

EXCLUSIVE  SELLING  AGENTS  FOR  THE  PACIHC  COAST. 

Scific  5tate5  Electfic  Company: 

San  Francisco  Lot  Aneeles  Oakland 
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When  physical  disability  results  any  acci¬ 
dent,  whether  in  collision  or  otherwise,  is 
always  unfortunate  and  most  regretable. 

The  Bimey  Safety  Car  not  only  eliminates 
many  serious  accidents,  but  looking  at  it 
from  a  cold  financial  viewpoint  it  saves 
money  to  the  operating  company.  Follow¬ 
ing  is  an  extract  taken  from  the  Terre  Haute 
Spectator  of  May  1st  last: 

“Shortly  after  the  new  cars  were  placed  in 
service  here  it  was  reported  that  for  the  first 
time  in  six  years  the  traction  company  was 
not  paying  the  bill  of  someone  at  the  hos¬ 
pital.” 

Boarding  and  alighting  accidents  which 
have  always  been  common  are  rare  on 
Bimey  Safety  Cars. 


The  J.  G.  Brill  Company 


Wason  ManfTd  Co. 
BPRiiMonci-O.  mass: 


American  Car  Co. 

ST.  UOUia  MO. 
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The  Spotlight  Is  On  The 


The  National  Electrical  Mind 
the  Journal  of  Electricity  is 


A  List  of  Some  of  the  Complimentary  Remarks  Said  About  the 
Journal  of  Electricity  and  Its  Companion  Papers  at  the  Recent  Con¬ 
vention  of  the  National  Electric  Light  Association  at  Pasadena,  May 
17  to  22,  1920,  and  of  the  Electrical  Supply  Jobbers’  Association  at  Del 
Monte,  May  11  to  14,  1920 


ON  several  occasions  in  the  discussions 
allusion  was  made  to  various  articles  in 
the  Journal  of  Electricity,  and  at  the  con¬ 
clusion  of  the  great  convention  at  Pasadena 
Mr.  Arthur  Williams,  General  Manager  of 
the  New  York  Edison  Company  and  chair¬ 
man  of  the  Resolutions  Committee,  intro¬ 
duced  the  following  resolution,  which  was 
unanimously  passed: 

“Whereas,  The  forty-third  convention  of  the 
National  Electric  Light  Association  now 
ending  has  been  one  of  the  most  successful 
in  the  annals  of  the  Association,  not  alone 
in  the  breadth  and  scope  of  the  papers  and 
reports  •  submitted  by  various  authors  and 
committees  bearing’  upon  the  most  impor¬ 
tant  phases  of  the  central  station  industry 
but  in  the  spirit  of  cordial  good  fellowship 
and  cordial  interest  in  the  welfare  and  en¬ 
tertainment  of  each  of  the  delegates  so  in 
keeping  with  the  reputation  of  this  great 
state  and  community  on  the  Pacific  Coast; 
“Therefore,  be  it  Resolved,  That  an  expres¬ 
sion  of  appreciation  and  the  sincere  thanks 
of  the  Association  be  extended  to  the 
McGraw-Hill  Company  through  whose  cour¬ 
tesy  has  been  published  the  Convention 
Daily,  and  to  the  Journal  of  Electricity  for 
its  able  and  helpful  cooperation  with  the 
Association  and  the  great  assistance  offered 
to  the  Committee  on  Water  Power  for  their 
hearty  cooperation  in  the  preparation  of 
this  report,  the  map  and  the  compilation  of 
the  western  data  here  presented.” 

*  * 

'Fhe  following  is  an  extended  excerpt  from 
the  report  of  John  A.  Britton,  chairman  of 


the  Public  Policy  Committee  of  the  National 
Electric  Light  Association,  who  in  the  pres¬ 
ence  of  a  vast  audience  impressively  com¬ 
mended  the  work  of  the  Journal  of  Elec¬ 
tricity  in  the  following  terms: 

“In  confronting  the  ever  recurring  wave  of 
the  desire  of  certain  of  the  people  for  muni¬ 
cipal  ownership  of  electric  lighting  plants, 
members  of  this  Association  are  faced  at  all 
times  >\ith  the  misleading  reports  made  by 
those  municipalities  in  the  possession  of 
publicly-owned  plants.  For  that  reason  it 
is  impossible  to  contrast  the  efficiency  and 
service  of  privately-owned  plants  as  against 
those  publicly  owned.  The  Journal  of  Elec¬ 
tricity,  published  in  San  Francisco,  and  one 
of  the  McGraw-Hill  publications,  has  under¬ 
taken  the  task  of  a  nation-wide  research  to 
find  out  just  what  Commissions  of  the  vari¬ 
ous  commonwealths  of  the  country  are  today 
empowered  to  supervise  standard  accounting 
and  statements,  ^th  among  privately-owned 
and  municipally-o’wmed  power  plants,  and 
also  to  obtain  if  possible  an  opinion  from 
the  various  Commissions  as  to  whether  uni¬ 
fication  for  such  accounting  systems  seems 
desirable,  and  to  that  end  has  projected  a 
questionnaire  which,  when  properly  com¬ 
piled,  will  give  the  information  desired. 
It  is  the  belief  of  your  Committee  that  such 
information  will  do  more  towards  the  edu¬ 
cation  of  the  public  as  to  the  necessity  of 
playing  fair  with  privately-owned  electric 
plants,  than  any  other  plan  of  utilities,  and 
assist  in  dispelling  the  general  impression 
that  publicly  owned  plants  can  be  conducted 
more  economically  than  those  under  private 
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Journal  of  Electricity 


Sees  the  Genuine  Service 
Rendering  to  the  West 


ownership.  In  this  connection  your  Com¬ 
mittee  desires  to  commend  most  heartily 
this  public  spirited  work  of  the  Journal, 
which  spells  in  real  capital  letters  ‘Coopera¬ 
tion.’  There  is  no  menace  facing  our  indus¬ 
try  today  that  will  tend  to  its  disintegration 
more  rapidly  and  surely  than  will  the  at¬ 
tempts  of  municipalities  to  dissipate  the 
securely  bound  together  organizations  that 
spell  for  the  public  ‘service  and  economy.’  ” 
*  *  « 

The  report  of  the  Water  Power  Development 
Committee  of  the  National  Electric  Light 
Association  at  the  Pasadena  Convention 
proved  to  be  the  most  remarkable  document 
presented  at  that  convention,  and  is  declared 
by  John  A.  Britton  and  others  familiar  with 
this  important  present  day  subject  to  con¬ 
stitute  the  most  authoritative  compilation 
of  data  yet  published  on  the  subject  of  water 
power.  When  presenting  his  report  to  the 
convention,  Franklin  T.  Griffith,  president 
of  the  Portland  Railway,  Light  &  Power 
Company  and  chairman  of  the  Water  Power 
Committee,  had  the  folldwnng  to  say:  “Par¬ 
ticular  credit  is  to  be  accorded  Mr.  Robert 
Sibley,  editor  of  the  Journal  of  Electricity 
and  Pacific  Coast  editor  of  Electrical  World, 
and  the  members  of  his  staff  for  their  hearty 
cooperation  in  the  preparation  of  this  re¬ 
port,  the  map  and  the  compilation  of  the 
western  data  here  presented.” 

*  *  * 

The  following  is  a  resolution  passed  by  the 
Pacific  Coa.st  Section  N.  E.  L.  A.  in  session 
at  Pasadena.  May  17,  1920: 


“Resolved,  That  this  association  tender  to 
the  Journal  of  Electricity  and  its  editorial 
staff  its  hearty  commendations  for  the  work 
that  it  has  done  for  the  industry  during  the 
past  year,  and  more  particularly  for  the 
powerful  contribution  it  has  made  in  con¬ 
nection  with  the  Water  Power  Committee’s 
Report  that  is  to  be  presented  to  the  Na¬ 
tional  Electric  Light  Association  convention 
this  week; 

“And  be  it  further  Resolved,  That  the 
Pacific  Coast  Section  is  especially  indebted 
to  Mr.  Robert  Sibley  for  the  time  and 
energy  which  he  has  devoted  to  the  promo¬ 
tion  of  its  interests.” 


Among  the  resolutions  passed  at  the  con¬ 
vention  of  the  Electrical  Supply  Jobbers’ 
.Association  at  Del  Monte — May  12th  to  15th 
— were  those  commending  W.  M.  Deming 
and  the  McGraw-Hill  Electrical  Trio  for  the 
committee  work  undertaken  by  the  various 
members  of  the  staff  in  forwarding  the  con¬ 
vention  activities,  among  which  was  the 
illustrated  lantern  slide  lecture  given  as  the 
evening  feature  of  the  convention  by  Robert 
Sibley,  editor  of  the  Journal  of  Electricity, 
who  is  also  Pacific  Coast  editor  of  Electrical 
World  and  Electrical  Merchandising.  TTiis 
feature  consisted  of  the  setting  forth  of 
notable  engineering  achievements  and  the 
triumphs  of  the  method  electrical  in  the  far 
West,  where  the  per  capita  use  of  electricity 
is  more  intensive  than  in  any  other  district 
of  the  world. 


Western  manufacturers’  agents  and  representatives  should  capitalize 
now  the  insight  their  manufacturers  acquired  at  the  conventions  con¬ 
cerning  the  tremendous  possibilities  of  the  West  and  the  advertising 
power  of  the  Journal  of  Electricity.  Let  us  help  you  prepare  the 
plan  and  copy  that  will  aid  in  solving  your  sales  problems  in  the  West. 


t 
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Making 

Line  Construction 
Safe 

Ninety  per  cent  of  the  accidents  that 
happen  to  linemen  and  other  electrical 
men  would  be  eliminated  by  the  use 
of  the  proper  safety  tools.  Accidents, 
especially  on  high  voltage  lines  are  very 
often  serious  and  costly  to  the  Central 
Station. 

During  the  eighteen  years  that  Mr. 
Bush  had  been  in  the  power  engineering 
work  he  often  had  occasion  to  witness 
accidents  that  happened  because  of  the 
lack  of  safety  tools.  The  need  for 
safety  tools  so  impressed  him  that  he 
organized  a  company  and  started  to 
develop  absolutely  safe,  yet  mechani¬ 
cally  rugged  safety  tools. 

Bush  sa(ety  tools  are  now  being  used 
throughout  the  Pacific  states  and  re¬ 
peat  orders  are  coming  in  daily.  They 
are  heartily  indorsed  by  many  big 
Central  Stations  because  they  are  rug¬ 
ged,  lasting,  economical  and  safe. 

Our  Catalogrue  A  explains  in  details 
what  each  tool  can  do.  Adopt 
safety  tools  on  your  line. 

1  Folding  Tree  Saw 

2  Staging  and  Guards  on  55,000 

volt  line 

3  Wire  Pulling  Clamp 

4  High  Voltage  Fuse  Grabber 

5  Two-gear  Tree  Trimmer 

6  Hot  Tapping  Machine 

7  Hot  Wire  Cutter 

8  Air  Nozzle  and  Handle 


third  the  earth’s  population  lives  in  the  Orient  alone. 

The  needs  and  desires  of  the  awakening  hundreds  of  millions  bor¬ 
dering  on  the  Pacific  assures  an  increasing  inter-Oceanic  commerce. 

Ejcjx>rts  from  Pacific  Coast  ports  increased  from  $94,261,132  in 
191 1  to  $621,450,965  in  1919. 

The  reverse  flow  of  commerce  from  these  same  ports  rose  in  the 
same  years  from  $102,702,653  to  $493,147,419. 

Developed  water  power  in  the  West  means : 

1.  Western  manufacturing  on  a  scale  sufficient  to  support 
a  vast  export  market. 

2.  Conversion  by  the  West  of  the  imported  raw  materials 
to  the  finished  product. 

3.  Preservation  of  oil  necessary  for  efficient  sea-power, 
naval  and  merchant. 

4.  Such  a  pace  in  things  electrical  as  will  rapidly  multiply 
the  economic  life  of  these  625  millions  of  people. 


Hydroelectric  development  will  hasten  a 
vast  Over -Seas  Pacific  Trade. 
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AND  LINE  EQUIPMENT 


COMPLETE  POWER  PLANT 


over 

:)U,UUU  more  with  them 
are  toiling  daily  at  the 
Westinghouse  plant  at 
East  Pittsburgh. 

And  there  are  many 
other  Westinghouse 
plants  throughout  the 


men 


From  the  generating  of 
the  biggest  power  units 
to  the  latest  labor  sav¬ 
ing  devices  in  the  home, 
Westinghouse  quality 
is  making  for  electrical 
efficiency  in  the  West. 


AND  CONTROLLERS 


Across  the  Seas 


Westinghouse  electrical 
equipment  is  to  be  found 
not  merely  throughout 
the  West,  in  all  branches 
of  its  industrial,  com¬ 
mercial  and  home  life. 

Across  the  Pacific  this 
equipment  is  going  in 
greater  measure. 

The  more  electricity  is 
utilized  in  Pan-Pacific 
countries,  the  more  cer¬ 
tain  a  great  over -seas 
trade;  herein  lies  a  great 
electrical  problem  for 
the  West  to  solve. 


The  Home  Electrical 

in  Pan -Pacific 
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This  remarkable  Westinghouse  Automatic  Electric 
Range  enables  the  family  to  motor  where  and  when 
it  wants  to. 

For  electricity,  regulated  by  the  clock  on  this  range,  automatically, 
without  assistance,  has  the  dinner  fully  prepared  at  the  time  set  for 
return. 

The  clock  turns  on  the  current  automatically  at  the  hour  set.  The 
heat-control  turns  it  off  automatically  at  the  desired  temperature. 
Gx)king  is  then  done  by  the  accumulated  heat  in  the  tightly  insu¬ 
lated  ovens. 

No  other  electric  range  has  this  automatic  feature. 

Westinghouse,  through  quadruple  production  at  its  Mansfield,  Ohio, 
works,  is  helping  the  California  Cooperative  Campaign  and  western 
electrical  dealers  to  extend  just  such  service  to  every  room  in  the 
home. 

The  results  of  this  systematic  elimination  of  home  drudgery,  with 
the  method  electrical,  will  be  one  more  force  creating  in  Pan-Pacific 
countries,  new  bonds  of  commerce  and  allied  electrical  practice. 

The  whole  Pan-Pacific  area,  sooner  or  later,  must  find  the  better 
way  in  the  home  electrical. 


#  ##. 


\  { 


Westinghouse  Electric  &  Manufacturing  Comply 

East  Pittaburch,  Pa. 

San  Francisco.  1  Montgomery  St. 

Loo  AnKcleo,  7th  and  Sprint  Sti. 

Seattle,  Second  and  Cherry  Sta. 

Portland,  Broadway  and  Morriaon  Sta 
Denver,  910  Fifteenth  St. 

Salt  Lake  City,  Walker  Bank  Bldft.  ^ 

Bntte,  Mont.,  52  East  Broadway 


\ 
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UNIVERSAL 


Convert  Prospective 
Possibilities  into 
Profit-Making  Positives 

IT’S  all  right  to  bank  on  the  future  but  why 
not  cash  in  on  the  present?  The  bird  in 
hand  is  a  good  one — the  Golden  Pheasant  of 
the  Present.  Selling  Electric  Appliances  is  a 
race  of  wares  and  wits.  There  is  nothing  in 
handling  goods  that  are  shining  examples  of 
lost  motion. 

WHEN  you  stock  Universal’ Electric  Ap¬ 
pliances  you  are  not  paving  the  way  to 
sales  with  stumbling  l^ks.  You  have  a 
clean,  smooth  road  ahead — as  long  and  wide 
as  you  choose  to  make  it. 

Buyers  of  universal  Appliances 
are  never  baffled  adventurers. 

_  They  know  the  goods — and  only 

good  of  them.  Every  new 
2#  buyer  is  an  old  customer  in 

\  the  making.  Every  first  sale 

|||^\  is  a  leader  that  has  many 

\  followers. 

\  **Uiiivenalize  Your  Home” 

Thm  Crmat  5a/«a 
Acemtmrator 

\X71TN£SS  the  conspicuous 
“Universal”  advertising  in 
the  leading  magazines.  It  is 
making  plain  to  housewives  the 
advantages  of  using  the  com¬ 
plete  line  of  “Universal”  goods. 
This  advertising  is  helping  the 
dealer  to  plug  in  on  new  Cir¬ 
cuits  of  Profit — ^turning  prospec¬ 
tive  possibilities  into  profit — 
making  positives.  “Universalize 
your  Store.”  Make  it  the  foun¬ 
tain-head  of  supply — the  r^dy, 
steady  furnisher  of  the  “Univer¬ 
salized  Home.” 


UNIVERSAL 
Electric  ToiMcr 
No.  E946  ■  " 


UNIVERSAL 
Electric  Curling  Irpn 
NO.E990II  • 


UNIVERSAL 


No.  E9166044 


IVERSAL 
Tourtet't  Iron 
E902I  **  ^ 


Heatfi 


SEE  YOUR  JOBBER  TODAY 

LANDERS,  FRARY  &  CLARK 

NEW  BRITAIN.  CO.NN 


\ 

; 

. .  UNIVeRSAL 

Electric  HcAling  Pid  k. 
No.  E9940  ^ 

UNIVERSAL 
^  EIccrric.CriII 

1 
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Hydro  -  Electric 


to  a  great  West 


More  Power 
“D&W” 


“D&W”  Oil  Fuse  Cut-Outs 
prevent  ^cs  even  from  “dead 
short”  circuits. 


The  instant  a  fuse  blows  in  a 
“D&W”  the  oil  is  interposed 
between  the  terminals  of  the 
link.  Exhaustive  tests  have 
been  made  under  abnormally 
exacting  conditions  of  large 
generator  capacity  and  low 
power  factor  —  and  in  every 
case  the  operation  of  “D  &  W” 
Oil  Fuse  Cut-Outs  has  been 
perfect 


Write  for  new  Catalogue 


>  ■*:?.  pi  !f|ii  V, 


40,000,000  kw.  water  power  holds  the  future  of  the  West 
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Development — the  key  A 
and  a  great  Pan-Pacific 


Means  a  Bigger  Job  for 
Guardians  of  the  Line 


And  the  important  point  is 
that  no  contact  can  be  made 
until  the  Fuse  Carrier  is  locked 
—  a  point  that  protects  work¬ 
men  and  apparatus. 

For  Overhead  Lines  and 'Sub¬ 
way  Systems.  Hundreds  of 
testimonials  have  come  to  us 
not  only  from  the  leading  Cen¬ 
tral  Stations  of  the  United 
States  and  Canada  but  from 
the  leading  industrial  plants  as 
well,  and  the  keynote  of  all  is 
perfect  protection. 


No,  2  giving  Full  Details 


Transformers  on  elevated  platform  at  Kilboume 
&  Clark  Mfg.  Co.,  Wireless  Factory,  Seattle, 
Wash.,  protected  by  “D  &  W”  Oil  Fuse  Cutouts 


D&W  FUSE  COMPANY 

of  General  Electric  Co. 

PROVIDENCE,  -  RHODE  ISLAND 


I 
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The  assortment  S50.00 


Power 
Coal  Age 

American  Machinist 
Ingenieria  Internadonal 
Electric  Railway  Journal 
Engineering  News-Record 
Engineering  Sc  Mining  Journal 
Chemical  Sc  Metallurgical 

Engineering 

And  the  Electrical  Trio 
Electrical  World 
Journal  of  Electricity 
Electrical  Merdiandising 


Tell  your  foreign-born 
employees  about 

“Food  Drafts” 

Herbert  hoover,  in  a  letter  pub¬ 
lished  in  our  editorial  pages,  urges 
engineers  to  explain  the  Food  Draft 
System  to  their  foreign-born  employees  and  to 
interest  them  in  its  possibilities  and  value. 

The  American  Relief  Administration  has  on  the 
press  a  quarter-sheet  poster  telling  all  about  this,  in 
all  the  essential  foreign  languages. 

The  11  McGraw-Hill  Publications  strongly  urge 
the  cooperation  of  their  readers  in  this  most  econom¬ 
ical  and  practical  method  of  supplying  needed  food 
to  sufferers  in  Europe,  and  recommend  sending  for 
as  many  of  these  posters  as  you  can  use.  Address 
American  Relief  Administration,  115  Broadway, 
New  York.  They  will  be  sent  free  of  all  charge. 


The  11  McGraw-Hill  Publications 

Tenth  Avenue  at  36th  Street 
New  York,  N.  Y. 

I 

J 
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“ECONOMY” 

*• 

U.  S.  PAT.  OFT* 
RENEWABLE 

600  amps.600  VOLTS 

UND.LAB.  INSPECTED 

.o  •«« 

.l*rw 

”  ■ 

N.  E.  CODE  STD. 

".tT® 

ECONOMY  FUSE  &  MFC.  CO. 

CHICAGO.  U.  S.  A. 

All  Capadtiea  •—  0 
to  600  amperes  in 
both  250  aiKl  600 
volts  bear  the  *^ln- 
spected**  labels. 


— were  the  first  line  using  an  inexpensive  bare 
link  for  restoring  a  blown  fuse  to  its  original  effi¬ 
ciency  to  be  approved  in  all  capacities  by  the 
Underwriters’  Laboratories. 

When  you  order  fuses  insist  on  ECX)NOMY. 

For  sale  by  all  leading  electrical  jobbers  and 
dealers. 

ECONOMY  FUSE  &  MFC.  CO. 

CHICAGO,  U.  S.  A. 

Economy  Fuses  also  are  made  in  Canada  at  Montreal 


llllllllillllllllllll 
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« 

‘ECONOMY” 

mi 

RENEWABLE 

2-*.^ 

1  AMP.  2  5  0  VOLTS 

T 

IMML 

N.  E.  CODE  S 

yam 

TD. 

p 

ECONOMY  FUSE  &  MFC.  CO. 

CHICAGO.  U.  S.  A. 


» 
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IDEAS  that  co 


Bear  this  truth  in  mind  when 
the  labor-saving  value  of  the 

BISHOP 

A  Workman’s  Invoice — ^^oruman 

begins  a  job  or  operation  a  time  card  is 
inserted  into  this  machine.  The  plunger 
is  then  depressed  which  cuts  a  notch  in 
the  edge  of  the  card. 

When  the  job  is  finished  the  card  is  re- 


considering 


CALCULA 


inserted  in  the  machine  and  plunger  is 
depressed  as  before.  The  time  controlled 
mechanism  is  so  arran^d  that  the  second 
notch  always  shows  a  direct  reading  of  the 
elapsed  time.  The  noon  hour  and  non¬ 
working  periods  are  automatically  sub¬ 
tracted. 

When  the  cards  are  sent  to  the  office,  a 
clerk  whose  duty  it  is  to  supply  the  correct 


Your  labor  for  a  lifetime  is  not  equal  to 
one  labor-saving  IDEA,  applied  in  a 
factory  of  only  a  few  hundred  men. — 

(O.  C.  H^a//on,  Midwest  Engine  Company) 


Mail  us  a  post  card  today  for  our 
book  “Simplifying  Your  Labor  Costs.” 
It  will  take  but  a  moment  to  mail  the 
card  and  about  fifteen  minutes  to 
read  the  book — and  for  that  invest¬ 
ment  of  time  we  can  promise  you  a 
lot  of  valuable  cost  keeping  hints 
worth  while  even  if  you  never  see  a 
Bishop.  Of  course,  the  book  discusses 
the  Bishop  too.  Mail  the  card  today. 


Bishop  Calcnlstina  Bccordcn 
Machine  for  Compatinp  and 
Recordfair  Elapsed  Time 


The  only  cost  keeping 
The  elapeod  time 
reading  in  —  DOLL 
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TING  RECORDER 


rate  per  hour  for  the  workman,  has  on  his 
desk  one  of  our  wageometers  (illustration 
above).  By  simply  placing  the  bottom  of 
the  card  against  the  stationary  guide  rail 
he  gets  a  direct  reading  of  the  amount 
due  for  the  elapsed  time. 

It  is  accurate  and  rapid  because  the  notch 
cut  by  the  Recorder  automatically  locates 
the  amount. 


Instead  of  figuring  and  refiguring  to  prove 
correctness  your  cost  clerk  lays  the  card  on 
the  Wageometer  and  gets  a  direct  reading 
of  the  amount  due.  Noon  hours  have  been 
automatically  subtracted  when  the  card 
was  punched — and  the  clerk  gets  his  day’s 
work  done  on  time.  With  the  Bishop,  he 
can  easily  enter  costs  at  the  rate  of  about 
800  an  hour. 


Write  for  complete  information' 

BULLEN  &  COMPANY 

WESTERN  DISTRraUTORS 

AUTOMATIC.  MECHANICAL  AND  ELECTRICAL  INDUSTRIAL  EQUIPMENT 

Biahop  Caloilatinc  Recorder*  Factory  Time  Syatema  and  Dericee  Factory  Belle.  Buuera 

Master  Clocks.  Secondary  Clocks  Klaxons,  Whistles,  Goncs.  Homs  Fire  Alarm  Signals 

Proyram  Ciocks  Antomatic  Callinc  Systems 

1508  Claus  Spreckels  Bldg.  San  Francisco,  Cal. 


machine  that  records 
and  sivea  a  direct 
\RS  AND  CENTS 


JOURNAL.  OF  ELECTRICJTY 


[y<ii.:44^No. 


Here  are  some  new  books  that 
should  help  you  in  your  work: 

Armature  Winding  and  Motor  Repair.  By  D.  H.  Braymer. 

This  is  a  practical  shop  book  on  locating  and  correcting  troubles 
in  motors  and  generators.  It  answers  all  questions  on  armature 
winding  of  both  d.c.  and  a.c.  machines.  The  diagrams  are  so  clear 
that  any  shop  man  can  follow  them.  There  is  but  little  math¬ 
ematics  so  that  every  point  can  easily  be  understood  by  the  man 
with  limited  theoretical  training.  500  pages,  6x9,  illustrated. 
$3.00  net,  postpaid. 


The  book 
contractors 
have  been 
waiting 
for 


For  the 
illuminating 
engineer  and 
salesman 


Electric  Lighting.  By  Olin  J.  Ferguson. 

A  concise  text  summarizing  the  best  in  modern  lighting  theory 
and  practice  in  residences,  offices,  stores,  factories,  schools,  audi¬ 
toriums,  streets  and  flood  lighting.  The  treatment  is  well-balanced 
and  covers  all  essentials.  243  pages,  6x9,  illustrated.  $2.50. 


What  wireless 
enthusiasts 
knew  would 
come 


Radio  Engineering  Piinciples.  By  Lauer  and  Brown. 

This  is  the  first  book  to  bring  the  science  of  radiotelegraphy  up  to 
date,  including  the  wonderful  developments  made  during  the  war. 
It  contains  complete  information  on  the  vacuum  tube  and  its  use 
as  a  detector,  amplifier  and  oscillator.  The  discussion  on  the 
electron  theory  is  particularly  good.  304  pages,  6x8,  250  illus¬ 
trations.  $3.50.  ' 


„  Electric  Power  Transmission.  By  Alfred  Still. 

ror  engineers 

of  transmission  A  new  second  edition  of  a  standard  text  on  principles  and  calcu- 

and  distribution  lations.  It  thoroughly  covers  underground  as  well  as  overhead 

systems.  407  pages,  6x9,  illustrated.  $4.00. 

Oil  Engines.  By  L.  H.  Morrison. 

The  first  modem  book  on  the  construction  and  operation  of  oil 
engines.  All  types  of  Diesels  are  described,  their  installation 
explained  and  their  troubles  analyzed.  Semi-Diesels  and  low  com¬ 
pression  oil  engines  are  given  detailed  treatment.  472  pages, 
6x9,  357  illustrations.  $5.00. 

,  ,  Electric  Oscillations  and  Electric  Waves.  By  Geo.  W.  Pierce. 

The  last  word 

on  electrical  A  mathematical  treatment  of  electromagnetic  fundamentals, 

theory  -Invaluable  to  telephone  and  wireless  engineers,  physicists  and 

those  interested  in  power  transmission.  517  pages,  6x9,  illus¬ 
trated.  $5.00. 


Tells 
how  to 
operate  and 
adjust  oil 
engines 


.\ny  of  these  books  will  be  sent  on  10  days  approval  to  Jounial  of  Electricity  subscribers. 
Examine  them  at  your  leisure  and  pay  for  them  if  they  meet  your  needs. 

225  page  1920  Catalogue  sent  on  request 


TECHNICAL 

531  RIALTO  BUILDING 


BOOK  SHOP 

SAN  FRANCISCO,  CAL. 
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ENGINEERS  OF  THE  WEST  [ 

ftii Including  Mexico,  South  America  and  the  Far  East  ■  tHf=====q^ 


The  Arnold  TiOmpany 

ENGINEERS-  CONSTRUCTORS 
BLECTRICAL— CIVIL-MECHANICAL 

105  SOUTH  LASALLK  STREET 
CHICAGO 

JOHN  S.  EASTWOOD,  C.  E. 

Designer  of  dams  of  tb* 
EASTWOOD  MULTIPLB  ARCH  TYPE 
Suitabl*  for  any  height  or  sita 
Cheaper  than  earth  dams 

Stronger  than  solid  masonry 

Builder  of  tha  HUME  LAKE  DAM 
Haarst  Bldg.  San  Fraadse*.  CaL 

SANDERSON  &  PORTER 

ENGINEERS 

Reports,  Designs,  Engineering,  Construction, 
Operation.  Management 

San  Francisco,  14  Montgoamry  St. 

New  York  Chicago 

BYLLESBY 

ENGINEERING  A  MANAGEMENT 
CORPORATION 

208  S.  La  Sail*  Straat,  Chicago 

New  Yark  Tacaai* 

ELECTRICAL  TESTING 
LABORATORIES 

Electrical,  Photomdrical,  Chemical  and 
Mechanical  Testa.  Inq^wctlon*  of  Materials 
snd  Apparatus  at  Manufactory. 

Sttk  Strsst  and  East  Bad  Arenas, 

New  York 

WILLIAM  S.  TURNER 

Cansalting  Engineer 

Inv^gations.  Appraisals.  Financial  Reports, 
Designs,  Construction.  Managanent,  Arbitra- 
tiona  * 

Lighting  and  Power  Plants.  Electric  Railways, 
Hydro  Blsctric  Developmea^  Indastrial  Plants 
Member  A.  S.  C.  B.  Fellow  A.  L  B.  E. 
1N6  Spalding  Building  Partland,  Oregan 

BECKMAN  ft  LINDEN 
ENGINEERING  CORPORATION 

Expert  invastigatora  of  alactroebamieal  and 
aiectromatallurgical  loads  for  powar  dovalop- 
mants.  Including  avory  stag*  in  tb*  daaign  and 
construction  of  both  powar  and  ehantieal 
plants.  Research  work  undertaken. 

422  Balko*  Bldg.  Saa  Fraadse*.  CaL 

EDWIN  A.  ROGERS 

CONSULTING  ENGINEER 

Fael  Oil  Cembostlen  aad  Power  Plant 
ECcicncy  Specialist. 

Member  A.  S.  M.  E. 

Member  A.  I.  M.  M.  E. 

S87  Aisska  Cemaiereial  Bldg.,  Saa  Fraadsce 

RUDOLPH  W.  VAN  NORDEN 

CONSULTING  ENGINEER 

Fellow,  Am.  Inst.  Elaet.  Eng’ra 
Member.  A,m.  Soe.  Civil  Eng’rs 
Investigatiotts  and  Raports:  Design  and 
Supervision  of  Electrical,  Mechanical  and 
Hydraulic  Installations 

Mills  Bldg.  San  Franciaee  | 

Inrins  C.  Hmrri*  Wm.  S.  Con* 

CONE  AND  HARRIS 

CONSULTING  ENGINEEKS 

Inveatication.  Dasicn.  Sapcrrialon 
Eloctxie  Pow«r  *nd  Irrigation  Projaet* 


121C  HoUingawnrth  BI4s> 


Lm  Ans*l*n 


FORD,  BACON  &  DAVIS 

ENGINEERS 


U  Snttw  StTMt 
San  Fraaciaea 


N*w  York 


Naw  Orleans 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 
Engineers — Constructors 

Imhistrial  Plants.  Bulldinss,  Staam  Powar 
Plants,  Water  Powers,  Gas  Plants,  Steam 
and  Electric  Railroads,  Transmission 
Systems. 

43  Exchanse  Place  New  York 


SF< 


3HE 


3HE 


IHE 


3HE 


CLEARING  HOUSE  OF  ELEaRICAL  WANTS 


POSITIONS  OPEN- 


EQUIPMENT  EOR  SAL^ 


-POSITIONS  WANTED 


aE 


Advertning  Rates:  $1.00  per  insertion  for  25  words  or  less,  2  cents  for  each  adiRtional  word 

»■  ----rfTI===HUF=  -M  »»= 


FOR  SALE — Electrical  Contractine  and  Supply  business  in  vrowinc  Idaho 
town,  located  in  the  most  productive  part  of  the  state  on  Government 
IrHgation  Projeet.  Box  12,  Journal  of  Electricity.  7-1 


FOR  SALE — Electrical  supply  stora.  Owner  must  sell  at  sacrifice  account 
illness.  This  is  a  well  established  business  paying  large  profits.  Attrac¬ 
tive  agricultural  side  lines.  Communicate  with  owner,  Wm.  C.  Otts. 
Clovis,  Cal.  6-l:S-16 


POSITION  WANTED-  Electrical  engineer,  now  with  large  Eastern  com¬ 
pany.  would  return  to  West.  Ex-professor  of  electrical  engineering,  far 
western  university ;  thirty-seven ;  married.  If  you  can  make  xise  of  a  man 
in  a  place  where  broad  engineering  knowledge,  ability  to  meet  people,  some 
executive  experience,  and  a  thorough  knowledge  of  electrical  theory  will 
function,  I  should  like  to  hear  from  you.  Kindly  give  as  complete-  details 
as  possible.  Address  Box  24,  Journal  of  Electricity,  6-16 


FOR  SALE  — 300  H.  P.  — G.E.  INDUCTION  MOTOR 

Three-bearing,  Type  I,  14  pole,  300  H.P.,  514  R.P.M.,  550-volt, 

245  AmpM  S-phase,  60-cycle,  Form  L.  Without  slide  rails,  pul¬ 
ley  or  compensator.  Price  $2750  ex  San  Francisco  warehouse. 

SHATTUCK  CONSTRUCTION  CO.,  617  UNDERWOOD  BLDG.,  SAN  FRANCISCO 


USED  EQUIPMENT  IN  THE  WEST  SHOULD  BE 
SOLD  IN  THE  WEST 

There  is  a  tremendous  market  in  the  Pacific  Coast  and  Inter-Mountain  States  as  well 
as  the  countries  bordering  the  Pacific  for  used  electrical  equipment  of  all  sorts.  We 
can  help  you  sell  your  surplus.  Phone  or  write  the  adveiTising  department  of  the 
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SAN  FRANCISCO 
LOS  ANGCLCS 


LOS  ANGCLCS  PORTLAND  SPOKANC 

OAKLAND  SAN  FRANCISCO  SCATTLC 

PACIFIC  STATES 
ELECTRIC  CO. 

DISTRIBUTORS  FOR 
Bdison  llksda  Lamps 
Eeonamr  Faa«  *  Mfg.  Ca. 

Ganeral  Elactrlc  Company 
Sprasno  Electric  Works 
Locks  Insulator  Mfg.  Company 
Hnbbard  A  Company 
Hemingray  Glass  Company 
Tbs  American  Condnit  Mfg.  Co. 
Harley  Machine  Company 
Cronso-Hinds  Company 
iTanhoe-Rcgent  Works 
Tbs  (Orangebnrg)  Fibre  Condnit  Co. 
Union  Metai  Mfg.  Company 
Edison  Eiectric  Appliance  Company 
L.  Plant  A  Company 
Sgnare  D  Company 


SCATTLC 

PORTLAND 


GARNETT  YOUNG 


SAN  FRANCISCO 
JOBBERS  OF  ELECTRICAL 
AND  AUTOMOBILE  SUPPLIES 

DISTRIBUTORS  FOR 

Packard  Lamps 
Para  Robber  CoTsred  Wire 
Eden  Washing  Machines 
Bryant  and  Perkins  Material 
Union  ReAllable  Fnses 
Economy  Reftliable  Fnses 
UniTsrsai  Heating  Goods 
Sqnars  D  Switches 
SItorsdnct  and  Economy  Condnit 
Cronse-Hinds  Material 
Emerson .  Motors 

Eycrhot  Electric  Hot  Water  Systems 


COMPANY 


Pacific  Coast  sales  agents  for 
ELEQRiaL  MANUFAaURERSof 
QUALITY  PRODUaS 


Eucalyptui  InsulalorPIns 


DISTRICT  BALES  AGENT 


Illinois  Electric  Co 

JOBBERS 

Electrical  Supplies 


Manufactoren 

Eucalyptus  Wood  Products — 


A.C.  Motors  and  fans 


Distributors  of 

Poorioss  Maada  Lampa 

Daria  Bioetrlc  Sowing  Ma- 
chinoa 

Goyaor  Washing  Mnchlnos  I 

Apoz  Vacnam  Cloaaors  I 

Union  Roflilahio  Fnaoo 
Cntlor-Hnmmor  Mntorlnl 
Goo.  Cntter  Prodncts 
Oonso-Hinda  "Condalets” 


Insulator  pins,  bracketa,  steps, 
tool  handles,  etc. 


Comploto  Stocks  Corrlsd  at 


PETALUMA,  CAL. 

Tsit  iSS-J 


tec  Ss.  Hops  St. 
Los  Angeles 


ELECTRIC  RAILWAY 
&  MANUFACTURERS 
SUPPLY  CO. 

Jobbers  and  Manufacturers 
of  Electrical  Supplies 

Specialists  In 

Knife  Switches 
Panel  Boards 
Switchboards  and 
Insulating  Materials 

SAN  FRANCISCO 


LAMPlIGUARD 

THE  KEY ||t0 SAFETY 

Hnnafactnrsd  By 

V  McGILL  MFG  CO. 

Valpsmiaa,  Ind. 


k  protects  In- 

'Wl  ;  J/J/  candescent  Lamps 
-gainst  Breakage 
and  Theft.  Locks  on  with  a  key.  Pays 
for  itself  for  every  lamp  saved 
FOR  SALE  BT  ALL 

ELECTRICAL  SUPPLY  JOBBERS 


’NvtSTisanoLSt'' 

>JitC  AHr»  CO, 


HEMINGRAY  GLASS  CO. 

Oifice:  Muncie,  Indiana 


Allied  Industries 


BRADEN 

Printing 

Company 


FOBES  SUPPLY 
COMPANY 


INCORPORATED 
Saecsssom  to 

Electric  Agencies  Co. 

Representing  manufacturers  of 
electrical  materials  of  proven 
worth 

Markoting  through  only  logitimnto 
channels 

Los  Angeles 
Seattle 

San  Francisco 


- WHOLESALE - 

ELECTRICAL  SUPPLIES 


PRINTERS 

PUBLISHERS 


PORTLAND  and 
SEATTLE 


PHONC  DOUGLAS  1221 

50  Main  St.,  San  Erancisco 
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Ready  Reference  for  Western  Buyers 


BE 


3HE 


SHE 
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AlEXANDER  AND  lAVENSON 
ELEaRICAl  SUPPIY  CO. 


John  A.  Roebling’s  Sons 
Co.  of  California 


Bluebira  Electric  Clothca  Wuhera 
Panamalitea 

Manninf-Bowman  Heatinc  Appliance* 

Tmmbnll  Safety  Switches 

Noark  Fnsea 

Bryant  Material 

WestinEhsns*  Lamps 

InsnlatlnE  Snpplies 

Dor  SCO  rd 

Benjamin  Indastrial  Li(hting 
ronstmcthui  Sapplies 
Johns-Manrille  Prodncts 
Robbins  &  Myers  Prodncts 
Estate  Electric  RanECS 

132*138  Second  Street, 

SAN  FRANCISCO.  CAL. 


FEDERAL  ELECTRIC 
COMPANY 

Manufacturers  —  Wholesalers 

Electric  Signs  , 

Electric  Appliances 
Electric  Supplies 

of  all  descriptions 

8718  EllioU  At*.,  Scattls,  Wash.  , 
•1  Nsw  MoatEomery  SC,  San  Francisar 


SAN  rRANCISCO 
PORTLAND 


LOS  ANGELES 
SEATTLE 


Wire  Rope 
Block*  end  Fittings 
Electric  Wires  end  Cebles 
Wire  Cloth  end  Netting 
Wire  Products 


Listenwaiter  &  Gough,  Lc 

JOBBERS  OF 

ELECTRICAL  SUPPLIES 

Southern  Celifomie  end  Arizone 

DISTRIBUTORS  FOR: 

Bias  Bird  Applianc*  Co. 

Unirsraal  Hsatlng  Applianc*  Co. 
Jahns-ManTlll*  Prodncts 


326-S28  Eest  Srd  St. 


Los  Angslss 


California  1 


BUTTE 


MONTANA 


GREAT  PALLS 


The  Montana  Electric  Co. 

JOBBERS  OF 

EVERYTHING  ELECTRICAL 


WESTINGHOUSE 

DISTRIBUTORS 


Mine,  Mill  end  Fectory 
Electricel  Supplies 


NO  INQUIRY  TOO  LARGE 


UNION 

ELECTRIC  MEG.  CO.  j 

MILWAUKEE.  U.  S.  A.  | 

Manufacturers  and  i^ecielista  in  de-  I 
sign  of  A.C.  and  D.C.  motor  control  | 
operating  shop,  mill  and  foundry  | 
equipment  Full  line  of  face  plate  and  | 
drum  types.  | 

3 

PaciSc  Coast  AEoats:  | 

GARLAND-AFfOLTER  ENG.  CO.  | 

Las  Angslss  San  Franclaeo  SsatU*  1 

1 

Stock  dsiWary  from  Snn  Franclaeo  I 


“GREAVES- ETCHEILS” 
ELECTRIC  FURNACES 

RELIABLE  —  EFFIOENT  — 
ECONOMICAL 

HiEhcr  Power  Factor  —  Lawor  OporatfaiE  Casta 
Batter  Stssl 

Electric  Furnace 
Construction  Co. 

402  Financ*  BnildinE 
Philadsiphla.  Pa. 


TYPE  C 
EXTERNALLY  OPERATED 

MADE  BY 

MEYERS  ELECTRIC 
SAFETY  SWITCH  CO. 

247  Minna  St.  San  Francisco 


Wholesale  Electric  Co. 

817  Mission  St.  San- Francisco 

A  Hana.  witk  a  Policy 
A.  R.  Flarea.  Prop. 

“ConnMticnt**  SwitchM,  Sockata,  ate. 
“Chaltcn**  Switehas.  ct& 

“Commercial**  Cartridga  Fnsea 
“Freeman**  Sockets  Ik  Receptacles 
“Federal**  Spot  Welders 
“Grabler**  Locknnta  and  BashinE* 
“GeodwUI**  HentbiE  Pads 
“Hatpoint**  HeatinE  Appliances 
“Killark**  Transformers 
“Mniti**  BnahinEs  and  Powcrieta 
“Red  Seal**  Batteries 
“Steel  City**  Ontlet  Boxes  and  Corsra 
“Tmmbnll- Vanderpaor*  Switch** 

“V.V.**  FittinES 


...f. . 


SlERRiV 

ELECTRIC  CO. 

SAN  FRANCISCO.  CALA.  ILS.A.^ 


515 

Market  Si. 
Dost  las  94 

Seattle  Srssek 
416 

MsritisK  BWf . 
Seattle.  Wash. 

ChicsEo  Solder  Co.  Rosin  and  Acid  Cor*  Solder 

S.  H.  Coach  R  Ca.  Apartment  and  Industrial 
TelophonM 

Federal  Tel.  'A  Tel.  Ca.  Magneto  and  Common 
Battery  Telephono  Equipment  and  Wireless 
Apparatus 

Schwarss  Elec.  C*.  Bells  and  Homs 

Standard  Else.  Tool  Ca.  Drills  and  Glanders 

L.  S.  Brach  Mfg.  Ca.  Talsphona  ud  Trisgraph 
Lightning  Arrosters 

Dangnn  Else.  Co.  Ball-ringing  and  toy  trans¬ 
formers  * 

Flexible  WoTcn  Cable  Ca.  Eloctrle  Cobla*  for 
portablo  machines 

Palmer  Electric  Mfg.  Ca.  Safety  Switehea  and 
Circuit  Breaker* 


THE  WASHINGTON  ELECTRIC 
SUPPLY  CO. 

S.  152  Monroe  St. 
SPOKANE,  WASH. 

WESTINGHOUSE  DISTRIBUTORS 

“Anaconda  Coppar  Hng.  Co.’*  Bar*  Copper 
Wire 

"A.  A  F.“  Water  Heater* 

I  “Eureka”  Vacuum  Cleaners 

“Frce-Westlnghouse"  Sewing  Machines 
I  “Thor”  —  Washers,  Ironers  and  Cleaners 
I  “Universal”  Electric  Home  Needs 


Elsctrical  sapplies  for  every  reqairement 
“SERVICE**  ear  Matte 


Use  the  Journal 

CLEARING  HOUSE 
of 

Electrical  Wants 

It  brings  buyer  and 
seller  together 


. . . . . . . . . . . . . . . . . . . . . . . 
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C  O  L  L  Y  E  R 


Reorganized  to  Give  Service 


T  TNDER  new  management  —  completely  reorgan- 
ized  —  the  Collyer  Insulated  Wire  Company  is 
now  giving  Service  unsurpassed.  Capacity  increased 
fifty  per  cent. 

That  fact,  with  the  well  known  excellence  of  the 
Collyer  line,  accounts  for  the  growing  popularity  of 
our  products. 

WESTERN  REPRESENTATIVE: 

ALLIED  INDUSTRIES 

STOCKS  AVAILABLE  IN 

San  Francisco  Los  Angeles  Seattle 

Collyer  Insulated  Wire  Co. 

Pawtucket . Rhode  Island 


Products : 

Robber  Covered  Wires  and  Cables 
Lamp  and  Reinforced  Cords 
Weatherproof  Wires  and  Cables 
Slow  Burning  Wires  and  Cables 
Annunciator  and  Office  Wires 


ft 


on  no 


THE  STARTING  POINT 


The  executives  of  the  present  Crocker 
Wheeler  Company  and  Charles  Curtis  were 
the  first  to  advocate  and  to  adopt  the 
individual  motor  diive — an  idea  that  has 
since  grown  to  immense  proportions. 

The  Individual  Motor  Drive  eliminates  all 
the  waste  and  disadvantages  of  the  old 
methods  and  provides  economies  and  the 


increased  efficiency  so  vital  to  the  welfare 
of  a  growing  concern. 

Motors  for  individual  drives  for  all 
branches  of  industry  are  included  in  the 
Crocker  Wheeler  productions. 

Send  for  a  C*W  Representative 
Learn  what  quality  means  in  electric  motor 
manufacture  and  why  quality  is  economy. 


Smith-Booth-Uiher  Co. 
Loi  Ancele*.  Diitribaton 
of  C-W  Motors  in  Sonth- 
ern  Cal..  Ariz.  &  N.  Mex. 


87  New  Montgomery  St. 
San  Franciaco 
Tei.  Satter  2976 


HoMttMX  KIE^R^^CbRSEY  Atfu>arA  Rolttmorc 

Sywncusn  ^  Rirmin^h^m  ^  Hawn  \Mn  Hnnct^co 
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Vitreous  Elnamel  Preserves 

Think  of  the  advantages  of  the  “porcelain”  (enamelled)  A 
tub  over  painted  tin  or  copper.  The  vitreous  enamel  ' ' 
(used  to  envelope  tubs,  sinks  and  utensils)  preserves  the 
metal  it  envelopes  against  corrosion  which  would  other¬ 
wise  result  from  service  conditions.  ^ 


Ward  Leonard 

Vitrohm  Resistor  Units  and  Plates 


have  their  sei-vice  element — the  resistance  wires — completely  enveloped  in  vitre¬ 
ous  enamel.  There  is  no  more  chance  for  corrosion  or  destruction  of  the  resist¬ 
ance  wire  than  there  is  chance  for  the  “porcelain”  lined  bath  tub  to  rust. 

Even  the  rapid  changes  in  temperature  to  w^hich  the  finer-than-hair  wire  (used 
in  high  ohms  units)  is  subjected  in  service,  do  not  destroy  it.  Heating  and  cool¬ 
ing  cannot  appreciably  affect  the  resistance  values — because  the  wires  are  hermet¬ 
ically  sealed  within  the  \itreous  enamelled  insulation.  Ask  for  a  sample  Ward 
Leonard  Vitrohm  Resistor  Unit. 

:RIAL  CO.  t  Ward  LeonarcV^ctric  Company 

616  Title  Inaurence  Bldg.  1  " 

Loa  Angelea 


589  Howard  Street 
San  Franciaco 


SOLID  SATISFACTION 
AND  SERVICE 

are  features  inherently  built 
into  each  PELTON  Centrif¬ 
ugal  Pump,  regardless  of 
whether  it  is  a  small  pump 
for  light  house  service,  or 
a  large  capacity  unit  en¬ 
trusted  with  the  responsi¬ 
bility  of  supplying  water 
for  municipal  fire  protec¬ 
tion.  The  same  standard  of 
materials  and  workmanship 
is  combined  in  each  type. 
Contractors  and  construc¬ 
tion  men  who  take  a  just 
pride  in  their  installations 
will  find  a  pump  well  worthy 
of  their  consideration  in  the 
PELTON.  It  is  a  pump 
primarily  intended  to  give 
thorough,  continuous  service 
and  contains  refinements  of 
design  and  construction  that 
are  not  found  in  pumps 
which  have  price  only  as 
their  important  feature. 

Ballctm  No.  It  CMtaiu  iHastratioat  aat 
teaga  lacciiicatiaaa  that  iatkatc  tkc  qaal- 
itr  a(  PELTON  Paaga. 

The  Pelton  Water  Wheel  Co. 

1991  Harriaon  Street. 

San  Francisco,  Cal. 

V91  West  Street  _ 

New  York.  N.Y. 
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Alternating  Current 
Ceiling  Fans 

all  have  a  blade  sweep  of  58 
inches.  The  mahogany  finished 
wood  blades  are  made  from  se¬ 
lected  kiln-dried  stock,  carefully 
weighed  to  preserve  accurate 
balance. 

Each  fan  is  equipped  with  a  two 
speed  switch  which  provides  for 
suitable  speed  variation. 

CENTURY  ELECTRIC  COMPANY 

ST.ILOUIS,  MO,  U.  S.  A. 

Sales  Offices  in  Principal  Cities 


The  IOO%  Becirician  Sa^s: 


]  “I  can  make  con¬ 
nections  in  a  jiffy 
'  with  the 

;  Sherman 
I  Fixture 
Connector 

ShermanFixture  Con¬ 
nectors  are  all  brass 
— assuring  high  con- 
I  ductivity.  The  screws 
I  can’t  come  out — that 

saves  time.  They  are 
simple — you  can’t  get 
the  wires  in  the  wrong 
place.  You  need  no 
acid,  solder  or  blow 
torch— a  tight  con¬ 
nection  is  always 
assured. 

Send  for  FREE  sample 
of  th  e  Sherman  Fixtu  re 
Connector  and  try  it. 
They  are  sold  by  all 
progressive  jobbers. 


Approved  by  the 
Underwriters 


When  the  manufacturer  of  Electric  Fix- 
tures  equips  his  products  with  Sherman 
Fixture  Connectors  he  improves  his  prod- 
SSSj  ond  accommodates  you.  INSIST. 


H.  B.  SHERMAN  MFG.  CO. 


BATTLE  CREEK 


MICHIGAN 
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KELLOGG 


If  This  Pipe  Line 

had  to  be  replaced  every 
few  years  or  required  a 
high  rate  of  maintenance, 
would  it  be  a  profitable 
investment?  That  is  the 
standpoint  from  which 
high  head  pressure  pipe 
is  purchased. 

The  unconditional  guarantee  that 
a  pipe  line  will  be  durable,  reliable 
and  of  100%  service  continuously 
can  be  obtained  in  one  make  of 
pipe  — KELLOGG. 

Kellogg  Pipe  is  built  from  the  most 
suitable  of  materials  —  soft,  resil¬ 
ient,  low  carbon  steel.  It  is  con¬ 
structed  to  exactness  by  skilled 
workmen  thoroughly  experienced 
in  pipe  manufacture.  It  can  be 
installed  most  satisfactorily. 

Specify  KellosK  Lap-Weld  Pipe 


M.  W.  KELLOGG  COMPANY 


Office:  90  West  Street.  N.  Y. 
Factory:  Jersey  City,  N.  J. 


*  Pacific  Coast  Representatives 

THE  PELTON  WATER  WHEEL  COMPANY 
1991  Harrison  Street  SAN  FRANCISCO.  CALIFORNIA 


They  supply  a  great 
demand . 


They  give  splendid 
satisfaction 


HEMCO  TWINLITE  PLUG 


Ask  your 
Dealer  for  them. 


When  you  install  any  electrical  appliance  you  will  need  a  Twin  Lite  Plug. 
TWINLITE  because  it  is  compact  and  sturdy.  It  is  made  of  molded 
Condensite  and  will  stand  usage  that  will  shatter  the  ordinary  plug. 

There  is  a  good  profit  for  the  dealer  in  stocking  them— he  can  usually 
sell  one  or  more  with  every  appliance.  They  retail  at  ^1.25  each  or 
3  for  ^3.30,  are  packed  in  attractive  boxes  and  make  a  good  display. 
Write  to  your  jobber  today  for  them. 


GEORGE  RICHARDS  &  CO.,  CHICAGO,  ILLINOIS 
Pacific  Coast  Representatives: 

GEORGE  A.  GRAY  COMPANY 

589  Mission  Street  San  Erancisco,  Cal. 


I 

I 


Made  of  Harness  Leather 


The  man  who  carries 
tools  will  certainly  ap¬ 
preciate  the  usefulness, 
durability  and  service¬ 
ableness  of  the  above 
harness  leather 


TOOL  BAG 


COMBINES  all  the  good  fea¬ 
tures  of  the  various  common 
leather  bags.  Strongly  built  for 
rough  usage.  Bottom  in  three 
ply  and  steel  studded.  Has  saw 
and  bit  holder,  hand  stiap  and 
shoulder  strap  with  pad.  A 
mighty  good  all  around  tool  bag. 
Six  sizes  ranging  from  14  x  8 
inches  to  24  x  8  inches.  Show 
this  ad  to  your  dealer  and  ask 
for  the  genuine  KLEIN  tool  bag. 
If  unable  to  obtain  it,  write  us. 


Tht  Symbol  of  Effieimncy 
in  Eloctrical  Condactort 


try  HPT  ROLLED  COPPER  AND 

BRONZE  RODS  ^  - 

COPPER  AND  BRONZE  BARE 
WIRE 

Round,  square  and  rectangular,  plain  and  tinned 
COPPER  AND  BRONZE  TROLLEY  WIRES 
Round,  grooved  and  figure  eight 
POWER  CABLES 
Soiid  and  Stranded 

ROUND  PDTR  PLAT  PO^^KHED  COPPER 
ROUND  EDGE  ELAT  PIANO  COVERING 

COPPER  WIRE  WIRE 

MAGNET  WIRE  RUBBER  INSU-  ' 

Round,  equare  and  rec-  LATED  WIRE 

tanguiar  cotton  cov-  Bridie  wires,  flexibie 
ered,  siiic  covered,  en-  cords,  jumper  wires, 
ameied  covered,  enaroei  teiephone  wires,  N.  E. 
and  cotton,  enamei  and  C.  S.-  wire,  fixture 
siik.  wires,  heater  cords.  • 

SPECIAL  WIRES  AND  CABLES— GATHERING 

ST^roMOTiVE  CABLE— GAS  ENGINE  CABLE  , 
4G  MACHINE  CABLE— WIRES  ^ 
CABLES  FOR  EXPORT— DECK  y/y 
RLE— BREWERY  CORD—  //A 
AUTOMOBILE  WIRES  .  '  ^/ / 
srging  cabies,  ignition  wires,  ^/ / 
starter  cabie,  iighting  ///  / 
wire,  horn  wire.  yy/  / 


Manufacturers 


CANAL  STATION  34 
CHICAGO 


SIMPLEX  HARD  SERVICE  CABLE 


FOR  PORTABLK  TOOLS  AND  LIGHTS 


201  DEVONSHIRE  ST-  BOSTON 
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Flexible  as  a  lamp  cord.  Protected  by  a  seine 
twine  braid  specially  treated  to  withstand 
rough  use.  Recommended  for  portable  tools 
and  lights  in  machine  shops,  garages,  ship¬ 
yards  and  on  any  engineering  or  construction 
work  where  conditions  are  severe  and  con¬ 
tinuous  service  is  essential. 

Send  for  descriptive  circular  No.  7.  . 

Simplex1re&Cabi£@ 

manufacturers 


• 

i 

I 

V 

» 1 

» 1 
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VUL-COT'Fibre 


VUL-COT 

Fibre 

An  extremely  dense  and  tough 
insulator  with  much  greater 
mechanical  efficiency  and  elec¬ 
trical  resistance. 


Vul-Cot  fibre  is  espe¬ 
cially  adapted  for  all  in¬ 
sulating  parts  that  must 
also  function  mechan¬ 


ically. 


The  extra  denseness  and  '  - 
toughness  of  Vul-Cot 
give  it  phenomenal  wear¬ 
ing  qualities  even  as 
compared  with  other  4 
fibres  and  they  add  enor¬ 
mously  to  its  electrical  ^  ^ 

resistance. 


Then  too  it  is  much  eas¬ 
ier  to  drill,  thread  or 
machine  generally,  be¬ 
cause  its  density  is  abso¬ 
lutely  uniform  —  no  soft 
or  hard  spots  or  fissures. 

Vul-Cot  fibre  comes  in 
sheets,'  rods,'  or  tubes, 
or  machined  to  special 
shapes  and  our  booklet 
describes  fully  its  count¬ 
less  electrical  and  me¬ 
chanical  uses. 


AMERICAN  VULCANIZED  HERE  CO. 

S09  Equitable  Building,  Wilmington,  Del. 


SALES  OFFKES 

PHILADELPHIA  CLEVELAND  CKKACO 

PITTSBCRCH  DETROIT  3T  LOUS 


BOSTON 
HEW  YORK 


WaMn  Aftnit 
IHunm*  £kctne  CompoMf 

?S4Vi4.«. 


Afcau 

Mbfttm  Eltctnc  Oampamy 


"eto.  u.  e.  PAT.  OFF.” 


and  other  Conduit  Fittings 

— for  each  and 

every  installation 

Each  and  every  “Unilet”  also  other  Conduit 
Fittings  have  been  designed  for  the  difficult 
problems  met  with  in  installations.  No 
matter  what  may  be  your  requirements,  you  will 
find  the  needed  fitting  listed  in  the  catalog  of  Ap¬ 
pleton  Products. 


The  Fittings  illustrated  in 
this  space  are  but  a  small 
part  of  those  to  be  foimd 
Usted  in  our  large  catalog 
and  supplementary  bulletin. 
Copy  of  this  catalog  and  bul¬ 
letin  will  be  of  assistance  to 
you  in  many  instances. 


“Unilets”  and  the  majority  of 
Appleton  Products  are  made 
from  steel  which  insures 
g^reater  wiring  space  and 
being  lighter  in  weight,  are 
haniSed  much  easier  than 
numerous  other  makes  of  fit- 
~  tings.  “Unilets”  can  be  fur¬ 
nished  either  with  Black  En¬ 
ameled  or  Hot  Galvanized 
finish.  We  suggest  the  latter 
where  there  is  considerable 
moisture,  etc.  All  other  Con¬ 
duit  Fittings  are  furnished 
either  with  Black  Enameled 
or  Electro-Galvanized  finish. 

Catalog  and  bulletin  issued 
in  two  sizes:  8x10%  for  gen¬ 
eral  use,  and  handy  pocket 
size  4x5%.  We  will  be  glad 
to  send  these  upon  request. 
Write  today. 


Appleton  Products  include 

“Unilets.'*  Outlet  Boxes  and  Covers.  Laundry 
Flttinss.  Locknuts  and  Bushinss,  Meter  Ter¬ 
minal  Fittinirs.  Entrance  Fittings.  Fuse  Wire 
and  Links,  “Pa^p”  Metal  Molding  and  F1^ 
tings.  Conduit  Clamps  and  Hangers,  also 
Switch  Boxes. 


FIpplcton  Electric  Comprnv 
CHICAGO 


Carried  in  Stock  hy 

KEELER,  WHITE  COMPANY 

Pacific  Coast  Representative 

SB»  MISSION  STREET  SAN  FRANCISCO 
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Rubber  Covered 

WIRES  8c  CABLES 


TH  E  BEST  FOR  EVERY  PURPOSE 

INDIANA  RUBBERs^lNSULATED 
WIRE  CO. 

I  JONESBORO.IND.r 

I  CHICAGO  BRANCH:  I  i^, 

y  210  S  DESPLAINESST  V  ...  ,  . 
L  eastern  RE PR£ SENT ATiveS  ^ 

THOMA$&Bnr5(rlOSHUDSONST..NY 


Service — 

is  what  the  user  requires  of  an 
ignition  battery  —  not  only  long 
service  but  the  RIGHT  KIND 
of  service.  High  amperage  is 
an  important  item  of  service — 
so  is  rapid  recuperation  after 
use  and  very  slow  deterioration 
when  idle.  The 

RED  SEAL 

possesses  these  qualifications 
and  more  because  it  is  not  only 
a  battery  superior  to  any  other 
for  ignition  service  —  but 

I  It  is  a  Battery  Suited  for  Every  Use  and  is  Bold 

I  under  the  following  absolute 


GUARANTEE 


W«  sare*  to  erwUt  scmuit,  rvplsc*  ksttortos  sr  nfsaS 
MBMint  paid  far  tha  battorlaa.  iacladlac  traaapartotlaa 
charsca.  If  thap  da  aat  prava  aatiafactoiT.  J 

Manhattan  Electrical  Supply  Co.,  Inc. 


I  NEW  YORK 
I  17  Park  Placa 
I  8T  LOUIS 

I  llt«  Plaa  Straat 


CHICAGO 
114  Sai.  Walla  Straat 
SAN  FRANCISCO 
M4  M laaiaa  Straat 


fACTOMtS:  larwy  CMy,  N.  1.;  Ravcaaa,  OWa;  Saiat  Laait,  Ma. 


r 


j  A  Battery 

I  for  Every 

I  Storage  Battery 
j  I  Application 


Ji' 


A^HEREVER  the  conditions  of  power  supply 
•  ■  demand  the  use  of  the  storage  battery,  the 
batteries  of  the  E.  S.  B.  Co.  are  known. 


With  every  prominent  electrical  engineer  their  prestige  is  of 
long  and  firm  establishment;  in  every  field  of  storage  battery 
work  they  have  consistently  proved  their  worth. 


THE  ELECTRIC  STORAGE  BATTEKYCO. 

Tbe  largest  maker  of  storage  batteries  id  tba  world  _ 

1888  PHILADELPHIA  1920 

New  Tsrk  Bsrtoa  Ckicags  Waikiagteo  Dearer  Ssa  Fraaoecs  ClercUad 

AtlaaU  Pittsbatgk  Miaaeapsli*  Kaaiai  City  St.  Lsaie  Detrait  Rsekeeter 

Special  Caaadiaa  Repreicatatiret,  Ckat.  E.  Gsad  Eagiaeeriag  Cs.,  Ltd.,  Tsrsats  aad  Msatraal 


Book  Service  for  Western  Engineers 

A  representative  stock  of  electrical  and  mechanical  books 
is  carried  at  San  Francisco  ready  for  convenient  inspection 
and  quick  delivery. 

Publications  of  McGraw  •  Hill  Book  Co.  our  specialty 
Let  us  prescribe  for  your  book  neecU. 


TECHNICAL  BOOK  SHOP  —  531  Rialto  Building,  San  Francisco 
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WHERE  TO  BUY 


CLASSIFIED  INDEX  TO  ADVERTISERS 
-  >WI  = 


3HE 


3^ 


Ae«t7l«M  G«Mraton 
Stnnb  Mfc.  Oo. 

AlaraM.  Barclar  Jk  Flr« 

KmIct,  WblU  A  Company 
HoltMT^Cnbot  Eloetrio  Company 
Manhattan  Elaetrle  Supply  Co. 
Paeifle  Stataa  Bactrle  Company 

AInmInnm  WIra  an4  Pra4acts 

Aluminum  Company  of  Amarica 
Anchan,  Gay 
Bakar-Joalyn  Company 
Gronaa-HInSa  Company 
Ganaral  Bactrle  Company 
Hubbard  A  Company 
Paeifle  Stataa  Baetrie  Company 
Waatam  Blactrie  Company 
Annnaelatara 

Manhattan  Baetrie  Supply  Co. 
Paeifle  Stataa  Elaetrle  Company 
Waatam  Baetrie  Company 

Anna,  Craaa 

Bakar-Joalyn  Company 
Benjamin  Baetrie  Mtg.  Co. 
Hubbard  A  Company 
Paeifle  Stataa  Baetrie  Company 
Waatam  Baetrie  Company 

Arma.  Maat 


Bailara,  Steam 

Moora  A  Company.  Chaa.  G. 
Roxor  Encinaarlns  Co. 

Balta,  Bxpanaloa  A  GalTanlxad 
Bakar-Joalyn  Company 
Paeifle  Stataa  Baetrie  Company 
Waatam  Baetrie  Company 

Boxea.  Junction  A  Outlet 
Appleton  Bactrle  Company 
BakarJoalyn  Company 
Crouaa-Hinda  Company 
Ganaral  Baetrie  Company 
Paeifle  Stataa  Baetrie  Company 
Sprasua  EUetrie  Works 
Standard  Undarcround  Cable  Co. 
Trumbull  Elaetrle  Mfc.  Co. 

V.V.  Fittinca  Company 
Waatam  Bactrle  Company 

Boxen.  Mater  and  SarTica 
Bakar-Joalyn  Company 
Ganaral  Baetrie  Company 
Paeifle  Stataa  Bactrle  Company 
Westinghouae  Bectric  A  Mfg.  Co. 

Braeaa.  Cram  Arm 
Bakar-Joalyn  Company 
Hubbard  A  Company 
Paeifle  Statm  Baetrie  Company 
Waatam  Bactrle  Company 
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Ir'GOODWIlLELEaRICPADi 

I  HAS  PROVED  ITSELf  ABSOLUTELY  PEREECT  | 

S  Hospitals  all  over  the  country  are  substituting  the  S 
S  GOODWILL  PAD  for  the  old  hot  water  bottle.  = 

I  WHAT  DOES  THIS  MEAN?  | 

S  We  are  the  largest  sole  manufacturers  of  Electric  Pads  E 
S  in  the  country.  All  our  energy  and  experience  has  E 
S  been  devoted  to  their  perfection.  S 


Bakar-Joalyn  Company 
Hubbard  A  Company 
Paeifle  Statm  Baetrie  Company 

Arraatara.  Ughtnlnt 

Ganaral  Baetrie  Company 
Hubbard  A  Company 
Paeifle  Statm  Elaetrle  Company 
Waatam  Baetrie  Company 
Waadnshoum  Baetrie  A  Mfg.  Co. 

Attaehmant  Plata 
Applaton  Baetrie  Comiwny 
Benjamin  Baetrie  Mfg.  Co. 
Cutlar-Hammar  Mfg.  Company 
Crouaa-Hinda  Company 
Ganaral  Baetrie  Company 
Harray  Hubball.  Ine. 

Paeifle  Statm  Elaetrle  Company 
Pam  A  Saymour 
Waatam  Baetrie  Company 
Waatlnghonaa  Baetrie  A  Mfg.  Co. 

Aatamabila  Accaamrim 

Chleago  Soldar  Company 
Banjamin  Baetrie  Mfg.  Company 
Bdiaon  Storage  Baitt’y  Supply  Co. 
Baetrie  Storage  Battery  Company 
Ganaral  Baetrie  Company 
Harray  Hubball.  Ine. 

Manhattan  Baetrie  Supply  Co. 
National  Carbon  Company,  Ine. 
National  Metal  Molding  Co. 
Waatam  Baetrie  Company 
Waatlnghonm  Elaetrle  A  Mfg.  Co. 

Battarlaa.  Dry  Call 
Manhattan  Baetrie  Supply  Co. 
National  Carbon  Company.  Ine. 
Paeifle  Statm  Bactrle  Company 
Waatam  Bactrle  Company 

Battarlaa.  Star  age 
Edlaon  Storage  Batt'y  Supply  Oo. 
Bactrle  Storage  Battery  Oo. 
National  Carbon  Company.  Ine. 
Paeifle  Statm  Bactrle  Company 
Waatam  Baetrie  Company 

Battarlaa.  Wet 
Kaalar,  White  A  Compamy 
Manhattan  Baetrie  Supply  Go. 
National  Carbon  Company.  Ine. 
Paeifle  Statm  Baetrie  Compaiv 
Waatam  Elaetrle  Comimay 

Battery  Charging  Apparatna 

Cutlar-Hammar  Mfg.  Compamy 
Ganaral  Baetrie  Company 
Paeifle  Statm  BaeWie  Company 
Wagnar  Baetrie  Mfg.  Company 
Waatam  Baetrie  Company 
Balia.  Bactrle 

Holtaar-Cabot  Bactrle  Company 
Eaalar.  White  A  Company 
Manhattan  Bactrle  Supply  Co. 
Paeifle  Statm  Baetrie  Company 
Waatam  Bactrle  Company 

Baaka,  Bectrleal 
McGraw-Hill  Book  Company 
Tachnleal  Book  Shop 


Brackata.  Pale  and  Wall 
Bakar-Joalyn  Company 
Benjamin  Baetrie  Mfg 
Hubbard  A  Company 
Locke  Ineulator  Mfg. 

National  Metal  Molding  Go. 
Paeifle  Statm  Baetrie  Company 
Waatlnghonm  Baetrie  A  Mfg.  Co. 

Bua  Bara 

Ganaral  Baetrie  Company 
Philadelphia  Bee.  Co.  Supply  Dept 
Westinghouse  Electric  A  Mfg.  Co. 


S  Cantrallcd  by  a  perfect  tharmaatat.  and  haring  ALL  HEATS  from  S 
S  100  to  180  degraca.  Abmintaly  Bota,  moat  durable,  and  axtramaly  S 
S  aecnrata.  S 


TAa  Goodwill  Pad  Should  and  Will  = 

Bo  in  Evory  Homo  S 

THE  GOODWILL  ELECTRIC  COMPANY  | 

10  E.  Van  Bnran  St..  Chicago.  HI.  S 

Western  Sales:  1217  Haas  Bldg.,  Los  Angeles,  Cal.  E 


SiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiHnnininniiTniiTiiiiiiiiiiiiiS 


Cablm 

(Sm  Wirm  and  Cablm) 

Cable  Cannaetara 

Bakar-Joalyn  Company 
General  Bactrle  Company 
Paeifle  Statm  Bactrle  Company 
Waatam  Baetrie  Compamy 

Cable  End  Balia 
Ganaral  Bactrle  Company 
Philadelphia  Bac.  Co.  Supply  Dept 
Standard  Undarground  Cable  Co. 
Waatam  Bactrle  Company 

Carbana,  Arc  Lamp 
General  Bactrle  Company 
National  Carbon  Company,  Ine. 
Paeifle  Statm  Baetrie  Company 

Cara.  Strmt  Ballway 
J.  G.  Brill  Company 

Chalna.  Power  Tranamimloa 

Morm  Chain  Company 

Chrlatmaa  Trm  Outflta 
National  Carbon  Company,  Ine. 
Paeifle  Statm  Baetrie  Company 
Waatam  Baetrie  Company 
Waatlnghonm  Baetrie  A  Mfg.  Go. 

Circuit  Braakcra 
Ganaral  Baetrie  Company 
Paeifle  Statm  Baetrie  Company 
Roller-Smith  Company 
Trumbull  Bactrle  Mfg.  Go. 
Ward-Laonard  Bactrle  Company 
Waatam  Baetrie  Company 
Waatinghoum  Baetrie  A  Mfg.  Co. 

aampa.  Gay 
Bakar-Joalyn  Company 
Ganaral  Electric  Company 
Hubbard  A  Company 
Paeifle  Statm  Baetrie  Company 
Waatam  Baetrie  Company 
Waatinghoum  Baetrie  A  Mfg.  Go. 

Clampa,  Inaalatar 
Ganaral  Baetrie  Company 
Locka  Inaulator  Mfg.  Company 
Paeifle  Statm  Bactrle  Company 
Bac.  Daroloimiaat  A  Maehina  Ca 
Thomaa  A  Sons  Company 
Waatam  Bactrle  Company 
Waatinghoum  Baetrie  A  Mfg.  Oo. 
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SLtOB  one  to  one  hundred  h.  p.  Write  or  wire  your  requirements  | 
Pacific  Coast  ReprescntatiTcs  I 

GARLAND-AFFOLTER  ENGINEERING  CO.  I 

Seattle,  Los  Angeles,  San  Francisco  | 

District  Representatives  a 


Now  York . D.  W.  Smith,  Singer  Building  1 

Philadelphia. . . . W.  L.  Vait,  Bourse  Building  | 

Grand  Rapids,  Mich . . C.  Johnson,  Commercial  Bank  Building  § 

Saginaw,  Mich.„ . Electric  Supply  Company  | 

Charlotte.  N.  C . . . . J.  R.  Purser  I 

Buffalo,  N.  Y . J.  E.  Hoffman,  280  Carolina  St.  | 

Cleveland . . Ohio  Machine  A  Motor  Co.  I 

Chicago,  Minneapolis.  Milwaukee . Electrical  Machy.  Sales  Co.  I 

SL  Louis,  Mo . . . L.  M.  Sperry,  917  Pino  St.  g 

Toledo,  Ohio . . . -Jl.  J.  Wittman,  624  Nasby  Building  i 

Detroit.  Mich . . . T.  F.  Mueller.  716  Dime  Bank  Building  g 

*  Pittsburgh,  Penna. . Sperry  A  Bittner,  1st  National  Bank  Bldg.  I 

Dallas,  Texas. . L.  B.  Gottschall,  2002  Live  Oak  Street  g 


HOWELL  ELECTRIC  MOTORS  COMPANY  | 

Howell,  Michigan  | 

Export  Office:  90  West  St.,  New  York  I 

Howeffl^Motoiis 

pWlHMIWWWMHlWllMIlMMWilllOWIlWIiWilMI^  . . . . . . . : r?; |1 
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BAKELITE-DILECTO 

Vulcanized  Fibre 
Conite 


Pacific  Coast  Dealers 
Carry  Full  Stock  of 
These  Materials 


CALIFORNIA  ELECtRIC  SUPPLY  CO. 

SAN  FRANCISCO 

DUCOMMUN  HARDWARE  CO. 

LOS  ANGELES 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK,  DELAWARE 

San  Pranctoea  OOca  Laa  Ancalaa  OOea 

its  Markat  St.  411  8a.  Mate  St. 


Burnley 
Soldering 
Paste 

Saves  Time,  Temper  and  Money 

NO  WASTE - ALWAYS  READY 

Doesn’t  flow  from  the  soldering  line,  fol¬ 
lows  the  heat,  insuring  a  free,  smooth, 
even  flow  of  the  solder. 

Write  us  for  samples  and  prices. 

Other  products — Burnley  Soldering  Salts, 
Stick  and  Solution 

THE  BURNLEY  BATTERY  &  MFC.  CO. 
North  East,  Penna. 

U.  S.  A. 

Pacific  Coast  Distributers 

BAKER-JOSLYN  CO. 

LOS  ANGELES  SAN  FRANCISCO  SEATTLE  .! 


SHE 


SHE 


% 


WHERE  TO  BUY 

CLASSIFIED  INDEX  TO  ADVERTISERS 


Claata.  Parealate 

BakaivJoalya  Company 
Ganaral  lUaetrte  Company 
Pacifle  Stataa  laactrie  Company 
Elae.  Davalopmant  A  Madilaa  Oo. 
Thomaa  A  Sons  Company 
Waatarn  Elaetrie  Company 

aimtera 

BakapJoalyn  Company 
Mathlaa  Klaln  A  Sona 
Pacifle  Stataa  Bactrie  Company 
Waatarn  Elaetrie  Company 

Clnataia 

Banjamin  Bactrie  Ufs.  Go. 

Farias  Manufaetnrlns  Company 
Pacifle  Stataa  Baetiio  Company 
Waatarn  Bactrie  Cotapany 

Caila,  Armatera.  Plel4 
Crockar-Whaalar  Company 
Ganaral  Bactrie  Company 
Waatarn  Bactrie  Company 
Waatlnchousa  Bactrie  A  Mfs.  Oo. 

CaQs,  Indaetion  aa4  Spatk 
Manhattan  Baetrlcal  Supply  Go. 
Pacifle  Stataa  Bactrie  Comimny 
Waatarn  Elaetrie  Company 
Waatteshoosa  Elaetrie  A  Mfs.  Co. 

CaUa.  Ckaka 

Ganaral  Bactrie  Company 
Waatarn  Bactrie  Company  > 
Waatinchonaa  Baetrie  A  Mfg.  Co. 

Campaandi,  Insalattes  and  Splicing 
BakarsJoalyn  Company 
Ganaral  Baetrie  Company 
Pacifle  Stataa  Baetrie  Company 
Standard  Undarground  Cabla  Co. 
V.V.  PitUngs  Company 
Waatarn  Bactrie  Company 
Westinghonse  EHeetric  A  Mfg.  Co. 

Condanaara,  Staam 
Allia-Chalmars  Mfg.  Company 
C.  P.  Brann  A  Company 
Moora  A  Company.  Chaa.  0. 
Waatinghoosa  BaeMe  A  Mfg.  Co. 

Candalata 

Croasa-Hinda  Company 
Pacifle  Stataa  Baetrie  Company 
Waatarn  Baetrie  Company 

Cancantric  Wiring  Plttinga 
Ganaral  Baetrie  Company 
Waatarn  Bactrfc  Company 

Candnit  Baadara 
Bullen  A  Comi>any 
H.  P.  Martin  A  Sons 

Candoit  Pltttegs 

Applaton  Baetrie  Company 
Amarlean  Wlramold  Company 
Bakar-Joalyn  Company 
Chicago  niaa  Mfg.  Oo.  . 

National  Mata]  Molding  Company 
Pacifle  Stataa  Elaetrie  Company 
Spragua  Baetrie  Worka 
V.V.  Plttinga  Company 
Waatarn  Bactrie  Company 

Cendnit.  PIsEibla  and  Rigid 
Amarican*  Wlramold  Gonvnap 
Bakar-Joalyn  Company 
National  Matal  Molding  Company 
Pacifle  States  Bactrie  Company 
Spragua  Bactrie  Worka 
Tubular  Woran  Fabric  Comi>any 
Waatarn  Bactrie  Company 

'^Condalt.  Undargraand 
I  Pacifle  StatM  Baetrie  Company 
Western  Elaetrie  Company 

Cannactara 

H.  B.  Sherman  Mfg.  Company 
Holtsar-Cabot  Elaetrie  Company 
Wastinghouaa  Bactrie  A  Mfg.  Co. 

Cantraliara.  Matar^^~ 
Ctodtar-Whaalar  Company 
Cutler-Hamitaar  Mfg.  Company 
Baetrie  Contiollar  A  Mfg.  Co. 
Ganaral  Baetrie  Company 
Wagnar  Baetrie  Company 
Waatarn  Baetrie  Company 
Waatinghoosa  Baetrie  A  Mfg.  Oa. 

Cantactara.  A.C  and  D.C. 

’  Cutlar-Hammar  Mfg.  Company 
!  Baetrie  Controllar  A  Mfg.  Go. 
Ganaral  Baetrie  Company 
Waatinghoosa  Elaeirle  A  Mfg.  Ca. 


Canyartara 

Wagnar  Bactrie  Mfg.  Company 

Cooking  Utanaile,  Baetrie 
American  Bactrie  Heatar  Go. 

Ntaon  Baetrie  Applianca  Oo. 

Gute  A  Co.,  H.  J. 

Landera,  Frary  A  Clark 
Pacifle  Stataa  Baetrie  Company 
Ratbbona.  Sard  A  Company 
Simplax  Elaetrie  HoaUng  Oo. 
Waatarn  Baetrie  Company 
Waatinghoosa  Bactrie  A  Mfg.  Oo. 

Cerda.  Plazikla  Ball 
Pacifle  Stataa  Baetrie  Company 
Waatarn  Bactrie  Oomimny 

Card.  Lamp 

Bakar-Joalyn  Company 
Ganaral  Bactrie  Company 
Pacifle  Stataa  Baetrie  Company 
Waatarn  Baetrie  Company 

Card.  Telepkana 
Bakar-Joalyn  Company 
Pacifle  Stataa  Bactrie  Company 
Waatarn  Bactrie  Company 

Cranaa 

Tolado  Bridga  A  Orana  Company 
Cat-Oata 

Chicago  Phaa.  Mfg..  Oo. 

Ganaral  Bactrie  Comi>any 
Pacifle  Stataa  Baetrie  Company 
Waatarn  Baetrie  Company 
Ward-Laonard  Company 
WaatinglMMiaa  Bactrie  A  Mfg.  Oa. 

Dimmara.  Thaatar 

Cutlar-Hammar  Mfg.  Company 
Pacifle  Stataa  BacMc  Company 
Waatarn  ElaKile  Company 
Ward-Laonard  Baetrie  Company  - 

Dynamaa,  A.C. 

Allia-Chalmara  Mfg.  Company 
Croekar-Whoaler  Comiiany 
Ganaral  Baetrie  Company  ‘ 
Ridgway  Dynamo  A  Xhiglna  Co. 
Wagnar  Baetrie  Mfg.  Company 
Wastinghouaa  Bactrie  A  Mfg.  Oo. 

Dynamaa.  D.C. 

Allis-Chalman  Mfg.  Company 
Crockar-Whaalar  Company 
Ganaral  Elaetrie  Company 
Tha  Machanical  Applianca  Go. 
Waatingbouaa  Elaetrie  A  Mfg.  Co. 

Engines,  Gaa  and  Gasollna 
Allia-Chalman  Mfg.  Cmapany 
Fairbanka-Moraa  A  Company 
WasUngfaottsa  Bactrie  A  Mfg.  Oo 

Englnas,  Staam 
Allla-Chalmars  Mfg.  Company 
Moora  A  Company,  Chaa.  O. 
Wastingfaouao  Baetrie  A  Mfg.  Oa. 

Fans.  A.C.,  PartaMo 
Cantury  Bactrie  Company 
Crockar-Whaalar  Company 
Emaraon  Elaetrie  Mfg.  Company 
Ganaral  Electric  Company 
Pacifle  Stataa  Bactrie  Company 
Poarlaas  Elaetrie  Company 
Spragua  Baetrie  Worka 
Waatarn  Bactrie  Company 
Woatlrghouas  Bactrie  A  Mfg.  Oa. 

Fans.  D.C..  PartaMa 
Crockar-Whaalar  Company 

Bactrie  Ry.  A  Mfg.  Supply  Oa. 
Emaraon  Baetrie  Mfg.  Crapany 
Ganaral  Baetrie  Company. 
Manhattan  Baetrlcal  Supply  Oa- 
Pacifle  Stataa  Bactrie  Cmpany 
Paerlaas  Elaetrie  Company 
Robbins  A  Myera  Company 
Spragua  Bactrie  -  Woikd 
Waatarn  BaeMe  Company 
Waatinghoosa  Baetrie  A  Mfg.  «V 

Pau.  A.C..  CaUteg 
Century  Baetrie  Company 
Emaraon  Baetrie  Mfg.  Compaag 
Ganaral  Baetrie  Comimay 
Pacifle  States  Baetrie  Compaag 
Paarlaas  Bactrie  Company 
Spragua  Baetrie  Worka 
Waatarn  Baetrie  Company 
Waatlaghonaa  Baetila  A  Mfg.  flh 


IWHERE  TO  BUY! 
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Paelfle  StatM  Baetrie  Company 
Woatarn  Boetrie  Company 
CoToman,  ProaMra 

Allia-Chalmara  Mfg.  Company 
Oanaaal  Baetrie  Company 
Garoraan,  Watar  Whad 
Paiton  Watar  Whaal  Co. 

Gaaida,  Lamp 

Banjamln  Baetrie  Mfc.  Company 
Ganaral  Baetrie  Company 
Harragr  HnbbalL  Ine. 

Pacifle  Stataa  Baetrie  Comitany 
Waatom  Baetrie  Company 
Han4  Startara.  A.C.  an4  D.C. 
Catlar-Hammar  Mfc.  Company 
Baetrie  Controllar  A  Mfc.  Co. 
Ganaral  Baetrie  Company 
Wacnar  Baetrie  Mfc.  Company 
Woatam  Baetrie  Company 
Ward-Laonard  Baetrie  Company 
Woatinchooaa  Baetrie  A  Mfc.  C^ 
Hansera,  Arc  Lamp 
Ganaral  Baetrie  Company 
Hubbard  A  Company 
Paetlle  Stataa  Baetrie  Company 
Tha  Ohio  Braaa  Company 
Wootlnchouaa  Baetrie  A  Mfc-  Co. 
Hancara.  CaMa 
BakarJoalyn  Company 
Ganaral  Baetrie  Company 
Hubbard  A  Company 
Pacifle  Stataa  Baetrie  Company 
Standard  Undarcround  CaMa  Co. 
Waatam  Baetrie  Company 
Hancera.  Candatt 
Pacifle  Stataa  Baetrie  Company 
Waatam  Baetrie  Company 
Hancara,  Plztara 
Fariaa  Manufactorinc  Company 
Paelfle  Stataa  Baetrie  Company 
Waatam  Baetrie  Company 
Hardware.  Pala  Lina 
Bakcr-Joalyn  Company 
Hubbard  A  Company 
Paelfle  Stataa  Baetrie  Company 
Thomaa  A  Sona  Company 
Waatam  Baetrie  Company 
Waatlnchouaa  Baetrie  A  Mfc-  Co. 
Haadllchta,  Baetrie 
Cronaa-HInda  Company 
Ganaral  Baetrie  Company 
Haatara,  Air  Baetrie 
Cutlar-Hammar  Mfc.  Company 
Haatara.  Candy  Baetrie 
Cutlar-Hammar  Mfc.  Company 
Haatara,  Indaatrial  Sarrlee 
Waatinchouse  Bectric  A  Mfc-  Co. 
Haatara.  Metal  Baetrie 
Cutlar-Hammar  Mfc-  Company 
Westinchouse  Bectric  A  Mfc-  Co. 
Haatlnc  Appllancaa.  lacladlnc 
Iraaa.  Stavaa.  Bte.  (Baetrie) 
Anwriean  Baetrie  Haatar  Co. 
Edlaon  Baetrie  Appllanca  Co. 
Fadaral  SIcn  Syatam  (Baetrie) 
Goodwill  Elactrie  Company 
Guta  A  0>..  H.  J. 

Landara.  Frary  A  Clark 
Majeatie  Baetrip  Davalopmant  Co. 
Manhattan  Bactrical  Supply  Co. 
Paelfle  Mfc.  A  Baetrie  Co. 
Pacifle  Stataa  Baetrie  Company 
Simplex  Baetrie  Haatlnc  Co. 
Waatam  Baetrie  Company 
Waatlnchouaa  Baetrie  A  Mfc-  Co. 
Haatfaic.  Indaatrial.  Baetrie 
Cutlar-Hammar  Mfc-  Co. 

Ganaral  Baetrie  Company 
Weetinchouae  Electric  A  Mfc-  Co. 
Haat  Inaalatlon 
Calita  Produeta  Company 
Halata,  Elactrie 
Fairt>anka-Moraa  A  Company 
Moora  A  Company.  Chaa  C. 
Spracua  BaeMe  Works 
Waatam  Baetrie  Company 
Wallman-Seavar-Morcan  Co. 
Haada,  Straat 

Banjamln  Baetrie  Mfc-  Company 
Ganaral  Baetrie  Company 
Pacifle  Stataa  Baetrie  Company 
Woatam  Baetrie  Company 
Waatlnchouaa  Baetrie  A  Mfc-  Co. 
Heaaa  Licbtinc  Oatflta 
Waatam  Baetrie  Company 
Waatlnchouaa  Baetrie  A  Mfc.  Co. 
Inatraaianta,  Indlcatlnc 
Baetrie  Taatar  Company 
Ganaral  Baetrie  Company 
Paelfle  Stataa  Baetrie  Company 
Rollar-Smltk  Company 


Fana.  D.C-.  Calliac 
Emaraon  Baetrie  Mfc.  0>mpany 
Ganaral  Baetrie  Company 
Paelfle  Stataa  Baetrie  Company 
Paariaaa  Baetrie  Company 
Spracua  Baetrie  Worka 
Woatam  Baetrie  Company 
Waatlnchmiaa  Baetrie  A  Mfc-  Ca. 
Fana.  Bxkaaat 

Allla-(%almara  Mfc.  Company 
Crodcar-Whaalar  Company 
Ganaral  Baetrie  Company 
Paelfle  SUtaa  Baetrie  Company 
Spracua  Baetrie  Worka 
Tha  Maehanteal  Applianea  Co. 
Waatam  Baetrie  Company 
Waatlncbmiaa  Elaetrie  A  Mfc-  Go. 
Paad  Watar  Haatara 
C.  F.  Braun  A  Company 
Moora  A  Company.  Cbaa.  C. 

Fikra 

Aroaiican  Vuleanliad  Fibro  Co. 
Bakatsloalyn  Company 
Ganaral  Baetrie  Company 
Pacifle  Stataa  Baetrie  Company 
Tha  Contlnantal  FIbra  Company 
Waatam  Baetrie  Company 
FUtara.  OU 

G.  F.  Braun  A  Company 
Ganaral  Baetrie  Company 
Moora  A  Company,  Chaa.  C. 

FIxtaroa 

Banjamln  Elaetrla  Mfg.  Company 
Duplex  Ucbtlnc  Worka 
Fariaa  Manufaeturinc  Company 
Gaorca  Cottar  Company 
National  X-Ray  Raflaetor  Co. 
Pacifle  Stataa  Baetrie  Company 
Paaa  A  Saymour 
V.V.  FIttinsa  Company 
Waatom  Baetrie  Company 
Fixtara  Parta 

Banjamln  Baetrie  Mfc.  Company 
Fariaa  Manufaeturinc  Company 

H.  B.  Sharman  Mfc.  Company 
Harray  HnbbalL  laa. 

Pam  A  Seymour 
V.V.  Flttlnca  Company 
Waatam  Baetrie  Company 
Flaak  Lickta.  Baetrie 
Ajax  BaeMeal  Spaelalty  Co. 
Fadaral  SIcn  Aratam  (Baetrie) 
National  Carbon  Company 
Pacifle  Statm  Baetrie  CJompany 
Trambull  Baetrie  Mfc.  ComxMtny 
Waatam  Baetrie  Company 
Flaad  Llckt  Prajaetara 
Crouaa-Hinda  (Company 
Ganaral  Elaetrie  Company 
National  X-Ray  Raflaetor  Co. 
Flaams 

Armeo  Iron  Cnlyart  A  FInma 
Mfiu.  Aaa’n 
Fumaeaa.  Baetrie 
Baetrie  Furnace  Conatructlon  Co. 
Ganaral  Baetrie  Company 
Woatam  Elactrie  Company 
Fam  Baxm 

Bakar-Joalyn  Company 
Ganaral  Baetrie  (Company 
Paelfle  Statm  Baetrie  Company 
V.V.  Flttlnca  (company 
Woatam  Baetrie  Company 
Woatlnchoum  Baetrie  A  Mfc-  Co. 
Fuaa.  Wire  and  Link 
Bakar-Joalyn  Company 
Chleaco  Fuaa.  Mfc.  Co. 

D.  A  W.  FXim  Company 
Fadaral  Baetrie  Company 
Ganaral  Baetrie  Company 
Pacifle  Statm  Baetrie  Cmpany 
Economy  Fnm  A  Mfc.  Company 
Waatam  Baetrie  (Company 
WestinchouM  Electric  A  Mfc-  Co. 
Fuaaa,  Hick  Tanalaa 
Bakar-Joalyn  Company 
(Tbieaco  Fnm  Mfc-  Company 
D.  A  W.  Fnm  Company 
Ganaral  Elaetrie  Company 
Paelfle  Statm  Baetrie  Company 
Waatinchoum  Baetrie  A  Mfc-  Co. 
Fuaaa.  Mlaeallanaana 
BakerJoalyn  Company 
(%leaco  FnaaL  Mfc.  Co. 

D.  A  W.  Fum  (jompany 
Ecotkomy  Fum  A  Mfc.  Company 
Ganaral  Baetrie  Company 
Fadaral  SIcn  Syatam  (Baetrie) 
Paelfle  Statm  Elaetrie  Company 
Waatam  Baetrie  Company 
Waatinchoum  Baetrie  A  Mfc-  Co. 
Fuaaa.  Talapkana 
Okleacu  Fnm  Mfc.  Oa. 


TmT  EVERIASTlNO‘Our-GO'’ 

“Never-Creep  Anchors” 
Reduce  Repair  Expense 


Here’s  an  anchor  that  only  an  earthquake  can 
move.  It  gets  its  strength  and  holding  power 
by  being  bolted  through  solid  ground  —  not 
disturbed  earth  as  in  the  case  of  ordinary 
anchors  and  the  old-fashioned  Dead  Man.” 
The  NEVER  -  CREEP  doesn’t  depend  on 
tamping,  expanding  nor  screwing— it’s  got  the 
whole  earth  to  pull  against  and  cannot  climb, 
creep  nor  change  its  original  position. 

The  NEVER-CREEP  anchor  offers  a  means 
of  a  big  saving  in  repair  departments— and  has 
been  enthusiastically  endorsed  and  adopted  by 
the  greatest  men  in  your  profession  as  the  one 
and  only  logical,  truly  reliable  solution  to  the 
age-old  anchor  problem. 


Ask  your  jobber 

CHANCE  COMPANY 


Department  E 


Centralia,  Mo. 


DUNCAN 


A.  C.  WATTHOUR 


METER 


AGENT  FOR  CALIFORNIA  AND  NEVADA 

COAST  EQUIPMENT  COMPANY 

Merchants  Exchange,  San  Francisco 
San  Fernando  Bldg.,  Los  Angeles 


DUNCAN  ELECTRIC  MFC.  CO. 

LAFAYETTE,  INDIANA 
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Frmnklin  Incandweant  Lamp  'Wka. 
National  Carbon  Company.  Ine. 
National  Lamp  Works 
Pacific  Stataa  Elactric  Company 
Waatarn  Elactric  Company 
Waatinshouaa  Lamp  Company 
Lannch  Llshtlng  Oatfits 
EHactric  Storaca  Battary  Oo. 
Lightning  Arraatara 
Ganaral  Elactric  Company 
Waatlnghouaa  Elactric  A  Ufg.  Oo. 
Lina  Matarial,  Pala 
BakaivJoalyn  Company 
Ganaral  Elactric  Company 
Hubbard  A  Company 
Locka  Insulator  Mfg.  Company 
Pacific  Stataa  Elactric  Company 
Thomas  A  Sons  Company 
Wastam  Elactric  Comi>any 
Wastinghousa  Elactric  A  Mfg.  Co. 
Lina  Matarial,  Sailway 
Bakar^Joalyn  Comi>any 
Ganaral  Elactric  Company 
Tha  Ohio  Brass  Company 
Wastam  Elactric  Company 
Waatlnghouaa  Elactric  A  Mfg.  Oo. 
Machinary,  Mining 
Allis-Chalmars  Mfg.  Company 
Magnats,  Lifting 

Cutlar-Haramar  Mfg.  Company 
Elactric  ControUar  A  Mfg.  Co. 
Marina  Lighting  A  Signaling 
Apparatus 

^njamln  Elactric  Mfg.  Co. 

Metars,  Assmatcr  A  Volt 
Duncan  Elactric  Mfg.  Co. 

Ganaral  Elactric  Company 
National  Carbon  Company 
Rollar-Smith  Company 
Wastam  Elactric  Company 
Waatlnghouaa  Elactric  A  Mfg.  Co. 
Waston  Elactrical  Instrumant  Co. 
Meters,  Watthour 
Duncan  Elactric  Mfg.  Company 
Ganaral  Elactric  Company 
Rollar-Smith  Company 
Sangamo  Elactric  Co. 

Wastam  Elactric  Company 
Wastinghousa  Elactric  A  Mfg.  Co. 
Molding.  Metal 

American  Conduit  Mfg.  Company 
National  Metal  Molding  Company 
Wastam  Electric  Company 
Molding.  Wood 

Pacific  States  Elactric  Comimny 
Wastam  Elactric  Company 
Motors.  A.C. 

Allls-Chalmars  Mfg.  Company 
Century  EHactrlc  Company 
Crockar-Whaaler  Company  __  __ 
Emerson  Electric  Mfg.  Company 
Kairbanks-Morsa  A  Company 
Ganaral  Elactric  Company 
Howell  Elactric  Motors  Co. 
Robbins  A  Myers  Company 
Sprague  Elactric  Works 
U.  S.  Electrical  Mfg.  Co. 

Wagnar  Elactric  Mfg.  Company 
Wastam  EHactric  Company 
Wastinghousa  Elactric  A  Mfg.  Co. 
Motors,  D.C. 

Allis^halmars  Mfg.  Company 
Crocker- Whoolor  Company 
Emerson  Electric  Mfg.  Comitany 
Fairbanks.  Morse  A  Company  * 
General  Enactric  Company 
Manhattan  Electrical  Supply  Co. 
Pearlaaa  Electric  Company 
Robbins  A  Myers  Company 
Sprague  Elactric  Works 
U.  S.  Elactricsd  Mfg.  Co. 

Wagner  Electric  Mfg.  Company 
Western  Elactric  Company 
Motor  Generators 
General  Elactric  Company 
Mechanical  Appllanea  Oo. 

Paarlaas  Elactric  Company 
Sprague  Enactric  Works 
Wagnar  Elactric  Mfg.  Company 
Wastam  Electric  Comi>any 
Wastinghousa  Elactric  A  Mfg.  Oo. 
Motor  Protectors 
Ganaral  EHactrie  Company 
Motor  Starters,  A.C.  and  D.C. 
Crockar-Whaaler  Company 
Cutlar-Hammar  Company 
General  Electric  Gomimny 
EHactric  Controller  A  Mtg.  Co. 
Trumbull  EHactric  Mfg.  Oo. 
Wagner  Elcetric  Mfg.  Company 
Western  Elettric  Company 
Ward-l.eonard  Electric  Company 
WostinghouBo  Elactric  A  Mfg.  Go, 


Sangamo  Elactric  On. 

Wastinghousa  Elactric  A  Mfg.  Co. 
Waston  Electrical  Instmmant  Co. 
Industrial  Signals 

Benjamin  Elactric  Mfg.  Co.  . 
instmaiaats.  Recording 
General  noctric  Company 
Pacific  States  Elactric  Company 
Rollar-Smith  Company 
Wastinghousa  Elactric  A  Mfg.  Go. 
lastrumants.  Tasting 

Elactric  Taster  Company 
Ganaral  Electric  Company 
National  Carbon  Company 
Pacific  Stataa  Elactric  Company 
Roller-Smith  Company 
Wastam  Eilactric  Company 
Westinghouso  EUeetric  A  Mfg.  Co. 
Insulators,  Glass 
Bakar-Joslyn  Company 
Brookfield  Glass  Comi>any 
Ganaral  Elactric  Company 
Hamingray  Glass  Company 
Locke  Insulator  Mfg.  Company 
Pacific  Stataa  ESoetric  Company 
Wostem  EUectric  Company 
Insulators-  High-Tension 
Bakar-Joslyn  Company 
Ganaral  EHactric  Company 
Lapp  Insulator  Company,  Ina. 
Locka  Insulator  Mfg.  Company 
Pacific  Stataa  ESactric  Company 
Tha  Ohio  Brass  Company 
Thomas  A  Sons  Company 
Wastam  Enactric  Company 
Wastinghousa  Enactric  A  Mfg.  Co. 
Insulators,  Parcalain 
Baker-Joalyn  Company 
General  Enactric  Company 
Lapp  Insulator  Company,  Inc. 
Locks  Insulator  Mfg.  Company 
Pacific  Statos  Enactric  Company 
Elec.  Deralopmant  A  Machine  Go. 
Tha  Ohio  Brass  Company 
Thomas  A  Sons  Company 
Wostem  Elactric  Company 
Wastinghousa  Enactric  A  Mfg.  Co. 
Insulators,  Suspension 
Baker-Joalyn  Company 
Ganaral  Electric  Company 
Lapp  Insulator  Company,  Inc. 
Locka  Insulator  Mfg.  Company 
Pacific  States  Electric  Company 
Tha  Ohio  Brass  Company 
Wastinghousa  Electric  A  Mfg.  Co. 
Insulating  Material 

American  Vulcanised  Fibre  Oo. 
BakarsJoalyn  Company 
General  Enactric  Company 
Pacific  Stataa  Elactric  Company 
Standard  Underground  Cable  Co. 
The  Continental  Fibre  Company 
Wastinghousa  Enactric  A  Mfg.  Co. 
Insulation.  Moulded 

American  Vulcanised  Fibre  Co. 
Cutler-Hammer  Mfg.  Co. 

Ganaral  Elactric  Company 
Pacific  Stataa  Elactric  Company 
Tha  Continental  Fibre  Company 
Wastam  Enactric  Company 
Wastinghousa  Enactric  A  Mfg.  Co. 
Irons,  Soldering 
Cutler-Hammer  Mfg.  Company 
Irons,  Tailoring 
Cutler-Hammer  Mfg.  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Iron  Wire  (GaWanisad) 

Baker-Joalyn  Company 
Pacific  States  Enoctric  Company 
Wastam  Electric  Company 
Jobbers.  Electrical 

Baker-Joalyn  Company 
Federal  Elactric  Company 
Pacific  States  Enactric  Company 
Wastam  Enactric  Company 
I.amp  Standards 
Pacific  States  Elactric  Company 
Wostem  Elactric  Company 
Wastinghousa  Enactric  A  Mfg.  Co 
I.ampa.  Electric,  Are 
General  Electric  Company 
Pacific  States  Enactric  Company 
Western  Enactric  Company 
Wastinghousa  Enactric  A  Mfg.  Co. 
Lamps,  Incandescent 
EVlIson  Lamp  Works 
Federal  Sign  System  (Electric) 
Franklin  Incandescent  Lamp  Wks. 
National  I.amp  Works 
Western  Enactric  Company 
Westinghouse  Lamp  Company 
I  amps.  Minlatnre 

EMisnn  Lamp  Works 

Federal  Sign  System  (Eledrie- 


Elmerson  Fans 

Northwind  Fans 

Products  of 

The  Emerson  Electric  Mfg.  Co. 

St.  Louis,  Mo. 


Pacific  Coast  stocks  carried  by 
Electric  Appliance  Company,  San  Francisco 
California  Hardware  Company,  Los  Angeles 
Woodill  &  Hulse  Electric  Company,  Los  Angeles 


POWER  PLANTS 


12  in.  Wrought  Steel  Pipe  Elbow  3  h.  5  in.  Radius 
6  in.  Welded  Pipe  Base  2  in.  Welded  Back  Outlet 


Pittsburgh  Piping  and  Equipment  Co 


TMlfO  P.  DREDGE,  Pacific  Coast  Representative 
Monacfnock  BIdK-s  i^n  Francisco 


CHAS.  C.MOORE&CO 
ENGINEERSiii^. 


iWHERE  TO  BUY! 

CLASSIFIED  INDEX  TO  ADVERTISERS 


NotcIUm,  Electric 
NftUoniil  Carbon  Company 
Manhattan  Elactrical  Supply  Go. 
Waatam  Elactrie  Company 
Oil  Bumara  and  Syataau 
Moora  A  Company.  Chaa.  C. 

Rozor  Encinaarinc  Oo. 

Oil  HeaUra  and  Caalara 
C.  F.  Braun  A  Company 
Oxanatara 

Pacifte  Stataa  Elactrlc  Company 
Spracua  Elactrie  Worka 
PainL  Inaniatlnc 
BakaivJoalyn  Company 
Ganaral  Elactrlc  Company 
Paeiile  Stataa  Elactrie  Company 
Waatinatbouaa  fflactrle  A  Mfg.  Co. 
Painta,  Prcaarratira 
BakaivJoalyn  Company 
Pacifle  Stataa  Elactrie  Company 
Panal  Board  Slata 
Davia  Slata  A  Mfg.  Company 
WestinKhouse  Electric  A  Mfg.  Co. 
Panel  Baarda 

Benjamin  Elactrie  Mfs.  Company 
Crouaa-Hlnda  Company 
Ganaral  Elactrie  Company 
Pacifle  Stataa  Elactrie  Company 
Spracua  Elactrie  Worka 
Waatlnsbouaa  Elactrlc  A  Mtg.  Co. 
Panala.  Matar  Starting 
Cutler-Hammer  Mfg.  Co. 

Ganaral  Elactrie  Company 
Pacifle  Stataa  Elactrlc  Company 
Waatam  Elactrie  Company 
Ward-Laonard  Company 
Waatlngbouaa  Blaetrle  A  Mfg.  Co. 
Pina.  Encalyptaa  and  Lacaat 
Bidtar-Joalyn  Company 
Locke  Inaulator  Mfg.  Company 
Pacifle  SUtao  Electric  Company 
Waatam  Elactrlc  Company 
Pina.  Iran  and  Staal 
Bakar-Joaly"  Company 
Hubbard  A  Company 
Locka  Inaulator  Mfg.  Company 
Pacifle  SUtaa  Elactrie  Company 
Thomaa  A  Sona  Company 
Waatam  Elcatrle  Company 
Pipe  Spaclala 

Amariean  Wlramold  Company 
National  Metal  Molding  Company 
Plttaburg  Piping  A  Equip't  Co. 

Pipe.  Welded 
M.  W.  Kellogg  Company 

Piping  laatallatiana 
Plttaburg  Piping  A  Equip't  Ca 

Plataa.  Flnah  Switch 
Ganaral  Electric  Company 
Pacifle  SUtaa  Electric  Company 
Waatam  Elactrlc  Company 

Plan.  AttAckMMl 

Benjamin  Elactrie  Mfg.  Company 
Crouaa-Hlnda  Company 
Cutlar^Hammar  Mfg.  Company 
Edlaon  Elactrie  Appliance  Go. 
Ganaral  Electric  Company 
Harvay  Hnbball.  Ine. 

Pacifle  SUtaa  Electric  Company 
Waatam  Elactrie  Company 
Waatlnghouaa  Elactrie  A  Mfg.  Co. 

Pluga,  Flnah 

Ganaral  Elactrie  Company 
Harray  Hubball.  Ine. 

Pacifle  SUtaa  Electric  Company 
Waatam  Electric  Company 

Pluga.  SUga 

Ganaral  Elactrlc  Company 
Pacifle  SUtaa  Electric  Company 
Waatam  Elactrie  Company 

Pale  Lina  Hardware 

Bakai^oalyn  Company 
Hubbard  A  Company 
Locka  Inaulator  Mfg.  Company 
Pacifle  SUtaa  Elactrie  Company 
Thomaa  A  Sona  Company 
Waatlnghonaa  Electric  A  Mfg.  'x 

Polaa,  Iran  and  Staal 
Bakar-Joalyn  Company 
Bataa  Krtiandad  Staal  Truaa  Ca. 
Padfle  SUtaa  ElacUle  Company 
WaaUm  Elactrie  Company 

Pale.  Weed 

Bakar-Joalyn  Company 
Pacifle  CUtaa  Elactrie  Company 
Waatam  Elactrie  Company 


Parcalaln  Spacialtiaa  ’ 

Ganaral  Elartrle  Company 
Locka  Inaulator  Mfg.  Company 
Philadelphia  Elae.  Go.  Supply  Dapt 
Thomaa  A  Sona  Comitany. 

PorUblaa.  Elactrlc 
AJaz  Baetrical  Specialty  Co. 
Pacifle  SUtaa  Elactrlc  Company 
Waatam  Elactrie  Company 

Potheada 

Philadelphia  Elec.  Go.  Supply  Dapt 
Standard  Underground  Cabla  Ca 

Power  PlanU 

Allia-Chalinera  Mfg.  Company 
Ganaral  Elactrlc  Comimny 
Moora  A  Company.  Chaa.  C. 
Rozor  Engina^ng  Ca 
Waatam  Ellactric  ComiDany 
Waatlnghouaa  Electric  A  Mfg.  Ca 

Pawer  Plant  Piping 
Moora  A  Company.  Chaa.  C. 
Plttaburg  Piping  A  Equip't  Ca 

PraJccUra.  Electric 
Crouaa-Hlnda  Company 
Ganaral  Electric  Company 
National  X-Ray  Raflaetor  Co. 
Waatam  Electric  Company 

ProtectiTO  Derlcaa 
Ganaral  ElacUle  Company 
EHae.  Devalopmant  A  Machine  Go. 
Weatinghousa  Electric  A  Mfg.  Co. 
Pnmpa.  Candanaar 
C.  F.  Braun  A  Company 
Waatlnghouaa  Elactrie  A  Mfg.  Co. 
Pnmpa.  Cantiifngal 
C.  F.  Braun  A  Company 
Fairbanka.  Moraa  A  Company 
Moora  A  Company.  Chaa.  C. 
Palton  Water  Wheal  Company 
Waatlnghonaa  Electric  A  Mfg.  Co. 
Paah  Bnttaaa 

Benjamin  Electric  Mfg.  Company 
General  Elactrie  Company 
ManhatUn  Electrical  Supply  Co. 
Pacifle  SUtaa  Electric  Company 
Wadsworth  Novelty  Mfg.  Co. 
Weatera  Elactrlc  Company 
Radiatara 

Amariean  Electrical  Heater  Co. 
Ediaon  Elactrie  Appliance  Ca 
Ganaral  Electric  Company 
Landara.  Frary  A  Clark 
Pacifle  SUtaa  Elactrlc  Company 
Simplez  Elactrie  Heating  Ca 
Weatera  Elactrie  Comiiany 
Waatlnghouaa  Elactrlc  A  Mfg.  Ca 
Radio  ApparaUa 
HolUar-Cabot  Elactrie  Company 
Rail  Banda 

Ganaral  Elactrie  Company 
The  Ohio  Braaa  Company 
Waatlnghouaa  Electric  A  Mfg.  Co. 
Rangca,  Electric 

American  Elactrleal  Haatar  Co. 
Ulson  Elactrie  Appliance  Ca 
Fadaral  Sign  Syatam  (Electric) 
General  Elactrie  Company 
Landers.  Frary  A  Clark 
Pacifle  SUtaa  Elactrie  Company 
Simplex  Elactrlc  Heating  Co. 
Weatera  Electric  Company 
Waatlnghonaa  Electric  A  Mfg.  Co. 
Rectlflers 

Ganaral  Electric  Company 
Pacifle  SUtas  Electric  Company 
Wagner  laactrle  Mfg.  Company 
Western  Electric  Company 
Wastinghouaa  Electric  A  Mfg.  Ca 

Reflectors 

Benjamin  Electric  Mfg.  Company 
J.  C.  English  Co. 

*arlaa  Manufacturing  Company 
Harvay  Hnbball.  Ina 
Thomas  Day  A  Company 
Duplex  Lighting  Works 
Ganaral  Elactrie  Company 
Ivanhoa  Regent  Works 
National  X-Ray  Reflector  Ca 
Padfle  SUtaa  Elactrie  Company 
Waatarn  Electric  Company 
Ragulatars.  Bailer  Feed 
Moora  A  Company.  Chaa.  C. 
RcgulaUrs.  ValUga 
General  Electric  Company 
Waatarn  Electric  Company 
Ward-Laonard  Elactrie  Company 
Waatlaghooee  Elartrle  A  Mfg.  Co. 


Contractors  for  Complete  Plants 

HIGH  GRADE  MACHINERY 


/ha  Babcock  A  Wilcox  Ca  Water  Uba  bailers 
Corllaa  High  apaad.  and  Pappat  valve  eaglnaa 
Babcadi  A  WUcaz  suparhaaUra 
Nordberg  hoista  and  campraaaars 
Groan’s  fad  aconamisara 

Whaalar  Candanaar  A  Englnaaring  Ca.  Candansiag  marhlmaar 

Cachrana  feed  waUr  haaUra 

Sarga-Cochrana  feed  waUr  aaftanars 

Cachrana  feed  waUr  mataiing  haatars 

Cachrana  ataam  aaparaUra 

Reilly  avaparaUra  distlllara  and  feed  water  haaUri 

Grlacom-Rnaaall  maltlwhlrl  caalara 

Moora  aaUmatlc  fad  all  ragnlaUra 

Diamond  seat  Mawaia 

Laganda  Uba  doanara 

Capaa  food  waUr  ragalatara 

Laganda  aaUmatlc  hollar  aUp  vdvaa 

Lcdia  rodacing  valvea 

Turner  oil  fllUra 


Addreaa  our  naarcot  aMca  far  caUlaga 
and  camplaU  Infarmatlan 


Home  Office:  SAN  FRANaSCO,  Sheldon  Bldg. 

New  Tark  City,  Hudson  Terminal  Bldg. 

Las  Angalea  I.  N.  Van  Nuya  Bldg.  Seattle.  L.  C.  Smith  Bldg. 

Sdt  Lake  City,  701-4  Kaarna  Bldg.  Tucson.  21  South  Stone  Ava 

HoaMlnla,  T.  H. 


STEEL  POLES 


FOR  EVERY  POLE  PURPOSE 

Cut  shows  Bates  Steel  Poles  in 
street  lighting  service.  2,500  of 
these  poles  represent  a  big  factor 
in  Chicag^o's  vast  electric  lighting 
system. 

Bates  Steel  Poles  are  becoming 
universally  popular  world  wide.  Re¬ 
peat  orders  testify  their  general 
suitability  for  every  Pole  pur¬ 
pose,  Telegrraph,  Telephone,  Power 
Transmission,  Electric  Trolley 
Lines,  Electric  Lighting,  etc.  High¬ 
est  class  and  most  up-to-date  steel 
pole  equipment  in  the  world.  Our 
STEEL  POLE  TREATISE  tells  the 
story.  Ask  for  it. 

Tubular  Steel  Poles  cost  50  per 
cent  more  than  Bates  Steel  Poles, 
yet  Bates  Poles  are  100  per  cent 
stronger  —  will  last  100  per  cent 
longer,  cover  a  much  broader 
range  of  adaptability  and  are  much 
more  artistic  than  Tubular  Poles. 
Ask  us  to  verify  these  facts. 

About  2,000  tons  of  steel  constantly 
on  hand;  immediate  shipment  and 
lowest  prices. 

BATES  EXPANDED  STEEL 
TRUSS  COMPANY 
208  So.  La  Salle  St. 
Chicago,  lU.,  U.S.A. 
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FLUSH  RECEPTACLES  >  ^  . 

With  AdjMtahia  Align  fan  Plat*.  N*  innttcr 
what  angl*  tha  hax*  ttay  a^  teah  with  th« 
walL  Safety  T-Slata  adaUt  any  cap. 

PLUGS  AND  GAPS 

Edison  baso.  Safety  Slots  and  separata  ardag 
chambers  prsTeat  shock  or  short  drcait. 
Porcelain,  black  composition  or  metal  Bnishes. 


SOCKETS  .. 

Brass  Shell  and  Porcelain,  key,  keyless  and 
chain,  for  wire  or  pipe  connection.  “Prastam'* 
sockets  which  fasten  withont  screwa 


HARVEY  HUBBELL,  INC, 

BRIDGEPOBT.  CONN.  tOll-D 


A  LABOR  SAVER  IN 
THE  SHOP-AND  OUT 

That  is  the  whole  story  of  the  Martin 
Portable  Vise  Stand  and  Pipe  Bender. 

It  simplifies  the  cutting,  threading  and 

bending  of  con¬ 
duit  It  is  a  P»t., 
cost  cutter  for  Jan.  26.  1916 
the  contractor. 

Writ*  today  for  detaiU- 
10  dayn  from  trial 
Ask  Your  Jobber 

H.  P.  MARTIN  &  SONS 

661  E  2d  St.  Owensboro.  Ky. 


EDISON 

STORAGE  BATTERIES 

Insure  successful  operation  of 

INDUSTRIAL  TRUCKS,  STREET  TRUCKS 
AND  MINE  •  LOCOMOTIVES 


Dependability  -  Ruggedness  -  Durability 

=  Economy 

Send  for  Bulletin  606  J 

EDISON  STORAGE  BATTERY  SUPPLY  CO. 

San  rranclaco  —  Seattla  —  l.oa  Ans^ea 


imininF’mf-nnimii 


“0.  K.”  WEATHERPROOF  WIRE 
“PARAC”  RUBBER  WIRE 
SLOW  BURNING  WIRE  ' 
BARE  COPPER  WIRE 


Phillips  Wire  Company 

PAWTUCKET,  R.  1. 


Carcied  in  Stock  on  Pacific  Coast 


Wettm  Electric  Co.  <-  Electric  Appluace  Co.  Western  Electric  Co. 
Seattlo  San  Francisco  Los  Angeles 


1 

z 

z 
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Relnya 

Geineral  Eleetrle  Company 
Manhattan  Electrical  Supply  Co. 
Eloc.  Dorolopmont  a  Ma^no  Co. 
Resistaaeo  Ualta 
CuUor-Hammer  Mfg.  Comrany 
General  Eloetrie  Company 
Wostom  Electric  Company 
Ward-Loonard  Eloetrie  Company 
Wootinghouso  Eloetrie  a  Mfg.  Co. 
Reoiotaacoo 

Cutler-Hammer  Mfg.  Company 
Eaectric  Controller  a  Mfg.  Co. 
General  Electric  Company 
Weetem  Electric  Compeny 
Ward-Leonard  Electric  Cmpany 
Weotinghoaae  Eleetrle  a  MfR.  Co. 
Rheeotatfl 

Cutler-Haauner  Mfg.  Company 
General  Eleetric  Company 
Paeifle  States  Electric  Comimny 
Wootem  Electric  Company 
Ward-Loonard  Eloetrie  Company 
Wootinghoaao  Elaetrte  a  Mfg.  Co. 
Rode,  Copper.  Braao.  Broaao 
Standard  Underground  Cable  Co. 
Rooetteo 

Crouso-Hlnda  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Paso  a  Seymour 
Searchlights 

General  Electric  Company 
Pacific  States  Eloetrie  Company 
Wootem  Electric  Company 

Shadea 

Benjamin  Electric  Mfg.  Company 
Paries  Manafaeturlng  Company 
Harray  Hnbbeil.  Inc. 

EhipleK  Lighting  Woiko 
National  X-Ray  Refiector  Co. 
Weetem  Electric  Comjiany 
Signal  Syeteau 

Holtzer-Cabot  Electric  Compeny 
Signa,  Electric 

Federal  Sign  System  (Electric) 
Slate 

DstIs  Slate  a  Mfg.  Company 
Westinghouse  Electric  a  Mfg.  Co. 
Sockets  and  Receptacles 
Ajax  Electrical  Specialty  Co. 
Benjamin  Electric  Mfg.  Company 
Bryant  Electric  Co..  The 
Cutler-Hammer  Mfg.  (}ompany 
Harry  Hubbell.  Ine. 

George  Cutter  Company 
Cronae-Hinds  Company 
Federal  Sign  System  (Electric) 
General  Electrie  Company 
National  X-Ray  Refiector  Oa. 
Pacific  States  Electric  Compuy 
Pass  a  Seymonr 
V.V.  Fittings  Company 
Western  Electric  Company 
Weatinghouse  Electric  a  Mfg.  Co. 
Solder,  Sclf-fluziag,  SeUd  Wire  and 
Bar 

L.  B.  Allen  Company 
Baker-Joalyn  Company 
Pacific  States  Electric  0>mpany 
Western  Eleetric  Ounpany 
Seideitag  Iraaa,  Electric 
G«Mral  ElecMc  Company 
Simplaz  Eleetrle  Heating  Co. 
Selderiag  Paste,  Cempeuada  and 
Salta 

L.  B.  Allen  Company 
Baker-Joslyn  Company 
Bomlay  Battery  a  Mfg.  0a. 
Westihghouse  Electric  A  Mfg.  G>. 
Staples,  InaalatiBg 

Paelfie  States  Electric  Company 
Western  Electrie  Company 
Pacific  Statea  Deetrle  Company 
Western  Electrie  Company 
Starters  (Seif),  D.C.  and  A.C. 
Cutler-Hammer  Mfg.  Company 
Electrie  Controller  a  Mfg.  Co. 
General  Electric  (Company 
Pacific  States  Electric  Company 
Western  Eleetrle  Onnpany 
Wud-Leonard  Oeetrie  Compaq 
Westlnghouee  Eleetrle  a  Mfg.  Co. 
Starters  (Hand).  D.C.  and  A.C. 
Cutler-Hammer  Mfg.  Company 
Electrie  Controllsr  a  Mfg.  Co.  ^ 
General  I3ectrie  Cpmpany 
Pacific  States  Eleetzie  Company 
Wagner  Eleetrle  Mfig.  Oieepnay 
Ward-Leonard  Electric  Company 
Western  Electrie  (>>mpany 
Weetinghonee  Eleetrle  a  Mfg.  Co. 


Strend  (GalTsnised) 

Baker-Joelyn  Company 
Paelfie  States  Electrie  (}ompany 
Weetem  Electrie  Company 
Street  Llgkting 
Geneml  Eleetrle  Company 
Sapplies.  Electrical 
Baker^oslyn  Company 
Benjamin  Electrie  Mfg.  Company 
Federal  Eleetrle  Company 
General  Electrie  Company 
Pacific  States  Electrie  Company 
Pomatoy,  J.  G. 

Western  Electrie  Company 
Weetinghouee  Rectrie  a  Mfg.  Co. 
Switek  Bexee 

Baker-Joelyn  Company 
Chicago  Fnse  Mfg.  Go. 
Crooee-Hinds  Company 
General  Electric  Company 
National  Metal  Molding  Go. 
Pacific  States  Electrie  Company 
Sprague  Eleetrle  Works 
Square  D  Company 
Trumbull  Roctrie  Mfg.  Co. 
Weetem  Rectrie  Company 
Weetinghouee  Rectrie  a  Mfg.  Co. 
Switek  Legs 

General  Electric  Company 
Keeler  White  Company 
Paelfie  States  Rectrie  Company 
Weetem  Rectrie  Company 
Weetinghouee  Rectrie  a  Mfg.  Co. 
Switches,  Raet 

(^tler-Hammer  Mfg.  Company 
Rectrie  Controller  a  Mfg.  Co. 
General  Rectrie  Compeny 
Paelfie  States  Rectrie  Company 
Weetinghonee  Rectrie  a  Mfg.  Co. 
Switches,  DieeennectiBg 
General  Rectrie  Company 
Paelfie  States  Rectrie  Company 
Ree.  Derelopmeat  a  Machine  Go. 
Square  D  Company 
WeetinghoiHe  Rectrie  a  Mfg.  Go. 
Switchee.  High  TensieB 
General  Rectrie  Company 
Pacific  States  Electrie  (Company 
Weetinghonee  Rectrie  a  Mfg.  Oe. 
Switches,  Knife 

Baker^oelyn  Company 
Cronee-Hinde  (>>mpany 
Rectrie  Controller  a  Mfg.  Co. 
General  Rectrie  Company 
Pacific  States  Rectrie  Company 
Sqnare  D  Company 
Trumbull  Rectrie  Mfg.  Go. 
Weetinghonee  Rectrie  a  Mfg.  Co. 
Switches,  on 

Allle-(jhalmera  Mfg.  Company 
Crodccr-Whector  Company 
General  Rectrie  Company 
Pacific  States  Rectrie  Company 
Weetinghonee  Rectrie  a  Mfg.  Co. 
Switches,  Pendent 

Benjamin  Rectrie  Mfg.  Compeny 
Cutler-Hammer  Mfg.  Go. 

General  Rectrie  (>>mpany 
Paeifle  States  Rectrie  Company 
Weetem  Rectrie  Company 
Weetinghraise  Rectrie  a  Mfg.  Oe. 
Switchee,  Pole  Top 

Westinghouse  Electric  A  Mfg.  Co. 
Switches,  Pash  Batten 

Edison  Eleetrle  Appliance  Go. 
Cutler-Hammer  Mfg.  (>>. 

General  Rectrie  Company 
Manhattan  Roctrieal  Supply  Go. 
Pacific  States  Rectrie  Gmpany 
Weetem  Rectrie  Company 
Switches,  Snap 

Cutler-Hammer  Mfg.  Compaay 
General  Rectrie  Company 
Manhattan  Reetrieai  Supply  Co. 
Paeifle  States  Rectrie  Company 
Western  Rectrie  Company 
Switches,  Seleneid 
Cutler-Hammer  Mfg.  Company 
General  Reetrie  Company 
Pacific  States  Rectrie  Compaay 
Westinghouse  Electric  A  Mfg.  Co. 
Switchea,  Pele-Tep 

General  Rectrie  Company 
Pacific  States  Reetrie  Compaay 
Weetem  Electrie  Compaay 
Switehbeerd  Slate 

Daris  Slate  A  Mfg.  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Switchboard,  Pawer  and  Lighting 
-  AlHe-Chalroere  Mfg.  Compaay 
Cronee-Hinde  Company 
Rectrie  Storage  Battery  Go. 
Genera]  Reetrie  Company  ‘ 
Paeifle  States  Reetrie  Gobmwuv 
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Truinball  Elaetrle  Mtg.  Co. 
Waatorn  Elactrlc  Compony 
Waatinshoaaa  Elactrlc  4k  Mtg.  Co. 
Switchboards,  Talapbaaa 
Waatam  Elactrlc  Company 


Tapa 

Bakar-Joalyn  Company 
Ganaral  Elactrlc  Company  ^ 

Now  York  Insulated  Wlra  Co. 
Pacifle  Stataa  Elactrlc  Company 
Wastam  Elactrlc  Company 
Waatinchousa  Elactrlc  A  Mfc.  Co. 
Talapbona  Eqalpment 

Pacifle  States  Electric  Company 
Waa<am  Electric  Company 
Taroilaals 

Genial  Electric  Company 
Holtsar-Cabot  Electric  Company 
Pacifle  States  Elactrlc  Company 
Standard  Undarsround  Cable  Co. 
Waarnar  Electric  Mfg.  Company 
Wostlnshousa  Electric  A  Mtg.  Co. 
Testors.  Electric 

Electric  Taster  Company 
Time  Recording  Apparatas 
Bullen  A  Company 
Teels.  Censtmctlen 

Baker-Joslyn  Company 
Hubbard  A  Company 
Mathias  Klein  A  Sons 
Padfle  SUtaa  Electric  Company 
Waatam  Elactrlc  Company 
Tawera,  Steal 

Pacifle  SUtaa  Bectrlc  Company 


Tranafermars 

Allls-Chalmars  Mfg.  Company 
Crockar-Whaalar  Company 
Duncan  Electric  Mfg.  Company 
General  Electric  Company 
Kuhlman  Electric  Go. 

Pacifle  SUtaa  Electric  Company 
Wastam  Electric  Company 
Wastlnghooae  Electric  A  Mfg.  Co. 
Trolley  Line  MaUrlal 
J.  G.  Brill  Company 
Genanl  Electric  Company 
Padfle  SUtaa  Electric  Company 
The  Ohio  Braaa  Company 
Waatam  Elactrlc  Company 
Westlnghooaa  Electric  A  Mfg.  Co. 


Tnbaa.  Capper  and  Brass 

Standard  Underground  Cable  Co. 
rnktag.  FlexlM*  MaUlllc 
National  Metal  Molding  Co. 
Tubing.  Flaxlble  Nen-MeUlllc 
Amarlean  Wlramold  Company 
National  Metal  Molding  Co. 
Tubular  Woven  Fabric  Company 


TnrbUaa,  Staam 

Allls-Chalmers  Mfg.  Company 
General  Electric  Company 
Waatlnghouae  Bactric  A  Mfg.  Co. 


rnrblnoa.  WaUr 
Allls-Chalmars  Mfg.  Company 
Palton  Water  Wheel  Company 
Wallman-SeaTei^Morgan  Co. 
VacuuBi  Cleaners.  Elactrlc 
American  Erar-Raady  Works 
ClamanU  Mfg.  Company 
Edison  Electric  Appliance  Co. 
Elactrie  Vacuum  Cleaner  Go..  Ina. 
Eureka  Vaeuum  Cleaner  Co. 
Fadaral  Sign  System  (Electric) 
Hurley  Machine  Company 
Pacific  SUtaa  Electric  Company 
P.  A.  Gelar  Company 
United  Electric  Co.,  The 
Weatera  Electric  Company 
WlM  McClung  Mfg.  Co. 
Vulcanised  Fibre 
American  Vulcanised  Flbra  Co. 
Tba  ContinanUI  Fibre  Company 
Westinghouse  Electric  A  Mfg.  Co. 


Washing  Machines 

Fadaral  Sign  System  (Electric) 
Geyser  Electric  Co. 

Hurley  Machine  Company 
Laundry etU  Mfg.  Co. 

Pacific  SUtaa  Eladric  Company 
Rammart  Manufacturing  Co. 
Wastera  Electric  0>mpany 
Watar  HaaUrs,  Elactrlc 
Cutler-Hammer  Mfg.  Co. 

Ganaral  Elactrie  (}ompany 
Edison  Elactrlc  Appliance  Co. 
Landers.  Frury  A  Clmrk 
Padfle  Mfg.  A  Elactrie  Oo. 
Padfle  SUtaa  Electric  (Company 
Simplex  Wire  A  Cable  Co. 
Wastam  Electric  Company 
Waatlnghouae  Elactrie  A  Mfg.  Co. 


W  ater  Wheels 
S.  Morgan  Smith 
Palton  Water  Wheel  Company 
Wallman-Seavar-Morgan  Co. 


Walding,  AeutylaM 
Straub  Manufacturing  Co. 
WaldUg.  Elactrlc 
General  Electric  Company 
Wire.  Alamlnaai 
Aluminum  Company  of  America 
Padfle  SUtaa  Elactrie  Company 
Wastam  Elactrie  Comitany 
Wire.  AnnaudaUr  and  OMca 
Padfle  SUtaa  Electric  Company 
Phillips  Wlra  Company 
Roma  Wire  Company 
Safety  Insulated  WiraACabU  Co. 
Standard  Underground  Cable  Co. 
Western  Electric  Company 
Wire,  Anaarad 
Bakar-Joalyn  Company 
Detroit  InsolaUd  Wlra  Company 
Ganaral  Bactrie  Company 
Habirshaw  Elactrie  CaMa  Go.,Iaa. 
National  Matal  Mohlliw  Go. 
Padfle  SUtaa  Elactrie  Company 
Safety  Insulated  Wlra  A  Cable  Co. 
Sprana  Bactrie  Works 
SUndard  Underground  Cable  Co. 
Waatam  Bactrie  Company 
Wire.  Asbaatas  Cavarad 
Bakar-Joalyn  Company 
Ganaral  Bactrie  Company 
Padfle  SUUa  Bactrie  Company 
Waatam  Bactrie  Company 
Wire,  Bara  Capper 
Anaconda  Copper  Mining  Oo. 
Bakar-Joalm  Company 
Ganaral  Bactrie  (Company 
Pacifle  SUtaa  Bactrie  Company 
Phllllpa  Wire  Company 
Roma  Wlra  Compsmy 
SUndard  Underground  Cable  Oo. 
Waatam  Bactrie  Company 
Wire.  Capper  Clad 
SUndard  Underground  Cable  Oa. 
Wire.  Enaaiolad 
Ganaral  Bactrie  Compauiy 
Padfle  SUtaa  Bactrie  Company 
Room  Wlra  Compsmy 
Waatam  Bactrie  Company 
Youngstown  Shaat  A  Tuba  Oo. 
Wire.  (Mvanlsad  and  Strand 
-Bakar-Joalyn  Cktmpany 
Padfle  States  Bactrie  Compsmy 
WasUm  Bactrie  Company 
Wire.  Magnet 
Bakar-Joalyn  Compsmy 
Ganaral  Bactrie  Company 
Padfle  SUtaa  Bactrie  Company 
Roma  Wlra  Company 
Safety  Insulated  Wire  A  (Table  Co. 
SUndard  Underground  GsAla  On 
Waatern  Bactrie  Compsmy 
Wlra,  Babbar-CaTarad 
Bakar-Joalyn  Compsmy 
Detroit  Insulated  Wlra  Company 
General  Bactrie  (Tompany 
Habirshaw  Bactrie  S^la  Oo..Ine. 
Indiana  Rubber  A  Insnl.  Wire  Co. 
New  York  InsolaUd  Wire  Co. 
Pacifle  Sutaa  Bactrie  Company 
Phillips  Wire  Company 
Rome  Wlra  (Tompany 
Safety  Insulated  Wire  A  Cable  Oo. 
Simplex  Wlra  A  (Table  Oo. 
SUndard  Underground  (Table  Co. 
U.  S.  Rubber  Comiismy 
Waatam  Bactrie  (Tompsmy 
Wlra,  Talapbana 
Bakar-Joalyn  Compsmy 
Detroit  Insulated  Wire  Compan> 
Habirshaw  Bactrie  (Table  Ga.Ina. 
Padfle  SUtas  Bactrie  (Tompany 
Rome  Wire  (Tompany 
Safety  Insulated  Wire  A  Cable  Co. 
Simplex  Wire  A  (Tsdtia  Co. 
SUndard  Underground  (Tsd>lo  Go. 
WesUra  Bactrie  (Tompany 
Wire.  Trellay 
Bakar-Joalyn  (Tompsmy 
Genand  Bactrie  Company 
Pacifle  sutaa  Bactrie  (Tomitany 
Phillips  Wlra  (Tomiiany 
Roma  Wlra  (Tompsmy 
Standard  Undsrground  (Tabla  Co. 
WeaUra  Bactrie  (Tompany 
Wlra,  Weathsrpreaf 
Bakar-Joalyn  (Tompany 
Ganaral  Bactrie  (Tompany  ' 
Indiana  Rubber  A  Insul.  Wire  (To. 
ManhatUn  Bectrieal  Supply  (To. 
New  York  Insulated  Wire  Co. 
Pacific  SUtes  Bactrie  (Tompany 
Phillips  Wire  (Tompany 
Romo  Wire  Company 
Safety  Insulated  Wire  A  Cable  (To. 
Standard  Underground  Cable  Oo. 
Waatar:!  Elactrie  (Tompany 


'Electrical  slate  e  mArbLe  | 


Our  “Fair  List”  No.  7  g 

Gives  Prices  and  Shipping  Weights  s 
PER  SLAB  5 

Davis  Slate  a  Manufacturing  Co.  § 

Largest  American  and  Exclusive  Canadian 
Electrical  Slate  and  Marble  Producers 


Bast  4»th  8L 
Cbicage.  IIL 


131  ShstfUabury  A. . 
TorenU.  Cuada 


Five  Factories 

eLectrical  slate  d  marble" 


AKRON 

.  J 

Wood  Push  Buttons 

(Made  in  U.  S.  A.) 

Safer  than  stamped  metal. 

Superior  to  composition. 

Cost  no  more  than  either.  Use  them. 
Packed  50  to  a  carton. 

Wadsworth  Novelty  Mfg.  Co. 

BOX  L  -  -  -  -  WADSWORTH,  OHIO 


PrlM  $C.0« 


THE  UNIVERSAL  FUSE  A  CntCUIT 
TESTER  Is  acknawladgad  by  electrical  axparta 
U  b#  the  only  practical  and  abaoInU  aafaty 
taatlng  darica  for  tba  aaa  af  electricians,  angi- 
naara.  traabla  man.  maUnaan,  Itncmen.  etc. 

It  is  tmly  a  anhrcraal  darica  for  taatlng 
alternating  and  direct  earrant  circaKs  from 
110  U  <00-T.  It  ia  oaad  for  locating  span 
or  abort  clrcaiU,  groands.  blown  fasoo.  otc. 

Weigha  only  8  ox.;  oasUy  carriod  in  poefcoL 
Ask  yonr  doaler,  sr  wriU  as  dlrocL 
Prompt  ohlpaionta. 

ELEin^RIC  TESTER  CO. 

WosUm  and  Foroign  Distributoro 
1204  E.  Taylar  SL  Portland,  Ora. 


National  Products 

“Sherarduct,”  “Economy,”  “Flexsteel,” 
“Flextube,”  Metal  Molding  and  Fittings, 
Liberty  Wire,  “National”  Oudet  Boxes 
and  Covers,  Locknuts  and  Bushings, 
Brackets,  Fixture  Studs,  “Auto-Steelflex,” 
“Auto-Brassflex,”  “Auto-Rextubc.” 

Write  for  Bulletins 

Naiional  Metal  Molding  G. 

General  Offices  —  Pittsburgh,  Pa. 


'  I 


Combined  Doubl»-pole 
Futad  Switch  mnd 
Ughtning  Arreaier 


Doubh-pola 


General  Office 
Sdienectad^.NY 
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Communication  between  stations  of  a  transmission  system  is 
often  interrupted  when  it  is  most  needed 


StB-lt 


Their  application  is  described  in  Publication 
Y-1357. 


“I  can’t  get  him!” 


POWER  companies,  telephone  lines, 
mounted  on  the  same  poles  as  the  trans¬ 
mission  lines  or  closely  paralleling  them,  are 
subject  to  disturbances  from  lightning,  induc¬ 
tion,  and  in  many  cases  crosses. 

Such  disturbances  not  only  often  sever  com¬ 
munication  but  are  dangerous  to  line  men 
and  station  operators.  At  times  of  electrical 
storms  maintenance  or  re-establishment  of 
service  may  be  vitally  dependent  upon  speech 
transmission. 

By  installing  the  G-E  telephone  protective 
devices  as  shown,  speech  transmission  can  be 
made  more  reliable  and  safer. 


Tmimphont  Linm 
InmaMtmg  T'rmnufyrmer 


Sales  Offices  in 
all  laxge  cities 


Horn  Cap 
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Alexander  &  Lavenson . >. .  39 

Allen  Company,  L.  B . . 

Allied  Industries  . . .  38 

Allis-Chalmers  Manufacturing  Company . ^ .  14 

Aluminum  Company  of  America . . . 

American  Vulcanized  Fibre  Company .  45 

Anaconda  Copper  Mining  Company .  15 

Appleton  Electric  Company  .  45 

Archbold-Brady  Co . . ' . r..'. . 

Ajax  Electric  Specialty  Co . . . - 

Baker-Joslyn  Company  • . . . . :f.,. . 3,  48 

Bates  Expanded -Steel  Trass  Company .  51 

Benjamin  Electric  Manufacturing  Company .  .  12 

Braden,  H.  R .  38 

Brill  Company,  The  J.  G .  19 

Bryant  Electric  Co.,  The  . 

Bullen  &  Co . . 34,  35,  inside  front  cover 

Burnley  Battery  &  Mfg.  Co . .  48 

Bu.sh  Electric  Co .  22 

Celite  Products  Co . 

Century  Electric  Company  . .  42 

Chance  Company  .  49 

Chicago  Fuse  Manufacturing  Company  . 

Collyer  Insulated  Wire  Co . 40 

Continental  Fibre  Company  .  48 

Cramp,  Wm.,  &  Sans  Co . 

Crocker- Wheeler  Company  . 40 

Crouse-Hinds  Company  .  10 

Cutler-Hammer  Mfg.  Co .  8 

Davis,  R.  J .  38 

Davis  Slate  &  Manufacturing  Company .  53 

Domestic  Electric  Co.,  The . 

Duncan  Electric  Manufacturing  Co .  49 

Duplex  Lighting  Works  .  7 

D.  &  W.  Fuse  Works  . . . . .  30,  31 

Economy  Fiuse  &  Mfg.  Co .  33 

Edison  Electric  Appliance  Company,  Inc .  Front  cover 

Edison  Lamp  Works  . . 

Edison  Storage  Battery  Supply  Company .  52 

Electric  Appliance  Company  .  38 

Electric  Controller  &  Mfg.  Co.,  The . . 

Electrical  Engineers  Equipment  Co . 

Electric  Furnace  Construction  Co .  39 

Electric  Railway  &  Manufacturers’  Supply  Co .  38 

Electric  Storage  Battery  Company .  46 

Electric  Tester  Company  .  53 

Electric  Vacuum  Cleaner  Co.,  Inc . 

Electrical  Development  &  Machine  Co . . 

Emerson  Electric  Manufacturing  Company . .  50 

Eureka  Vacuum  Cleaner  Co . 

Federal  Electric  Company  . 

Federal  Sign  System  (Electric)  .  39 

Fobes  Supply  Company  .  38 

Garnett  Young  &  Co .  38 

Geier  Co.,  The  P.  A .  13 

General  Electric  Company . 54,  56,  inside  back  cover 

Getz  Power  Washer  Co . 

Goodwill  Electric  Company  .  47 

Gute  &  Co.,  H.  J .  Back  cover 

Habirshaw  Electric  Cable  Co.,  Inc .  5 

Harvey  Hubbell,  Inc . 52 

Hemingray  Glass  Company  .  38 

Holtzer-Cabot  Electric  Co . 

Howell  Electric  Motors  Co . 47 

Hubbard  &  Company  . '16 

Hurley  Machine  Company  . 

Illinois  Electric  Company  .  38 

Indiana  Rubber  &  Insulated  Wire  Co .  46 

Ivanhoe  Regent  Works  .  17 

Keeler,  White  &  Company . 45 

Kellogg  Co.,  M.  W . 43 

Kerite  Insulated  Wire  &  Cable  Co . 


Klein  &  Sons,  Mathias  .  44 

Landers,  Frary  &  Clark  . .  29 

Lamer  Johnson  Valve  &  Engineering  Co . 

Laundryette  Mfg.  Co . 

Lewmco,  The  (formerly  Remmert  Mfg.  Co.) . . 

Listenwalter  &  Gough  .  39 

Locke  Insulator  Manufacturing  Company .  18 

McGill  Manufacturing  Company  .  38 

McGlauflin  Mfg.  Co .  38 

McGraw-Hill  Company  .  32 

Majestic  Electric  Development  Co . 

Manhattan  Electric  Supply  Company .  46 

Martin,  H.  P.,  &  Sons .  52 

Meyers  Electric  Safety  Switch  Co .  39 

Monitor  Controller  Co . . 

Montana  Electric  Company  .  39 

Moore  &  Company,  Cha.s.  C .  51 

National  Carbon  Co . 

National  Lamp  Works  .  9 

National  Metal  Molding  Co . 53 

National  X-Ray  Reflector  Co . 

New  York  Insulated  Wire  Co. . : . . 

Ohio  Brass  Company,  The  .  11 

Pacific  Mfg.  &  Electric  Co . 

Pacific  States  Electric  Co . _ . 15,  16,  17,  18 

Pass  &  Seymour,  Inc . 

Pel  ton  Water.  Wheel  Company .  41 

Phillips  Wire  Company  .  52 

Pierce  Fuse  Corporation  .  3 

Pittsburgh  Piping  &  Equipment  Company .  50 

Pomeroy,  J.  G . . . 

Richards,  Geo.  B.,  &  Co . 43 

Robbins  &  Myers  Co . 

Roebling’s  Sons  Company,  Jno.  A .  39 

Roller-Smith  Company . 

Rome  Wire  Company  .  44 


Safety  Insulated  Wire  &  Cable  Co, 

San  Francisco  Chronicle . 

Sangamo  Electric  Company  . 

Schweitzer  &  Conrad.  Inc . 


Sheiroan  Mfg.  Company,  H.  B .  42 

Sierra  Electric  Company  .  39 

Simplex  Electric  Heating  Company  . 

Simplex  Wire  &  Cable  Company  .  44 


Smith  Co.,  S.  Morgan  . . 

Sprague  Electric  Works . . 

Square  D.  Company  . 

Standard  Underground  Cable  Company. 
Stone  &  Webster  . 


Technical  Book  Shop  .  36 

Terry  Steam  Turbine  Co . 

Thomas  &  Sons  Company,  R .  42 

Toledo  Bridge  &  Crane  Co . 

Trumbull  Electric  Mfg.  Co . . . 

Union  Electric  Manufacturing  Company  .  39 

Union  Metal  Mrfg.  Co . 

United  Electric  Co . . 

United  States  Rubber  Company  . .  Back  cover 

U.  S.  Electrical  Mfg.  Co .  4 

Wadsworth  Novelty  Mfg.  Co .  53 

Wagner  Electric  Manufacturing  Company . 

Ward  Leonard  .  -U 

Washington  Electric  Supply  Company . .  39 

Wellman-Seaver-Morgan  Co.,  ITie . . . 

Western  Electric  Company . 


Westinghouse  Lamp  Co . 

Weston  Electrical  Instrument  Co . 

Wholesale  Electric  Co .  39 

Wirt  Company  . 

Wise,  McClung  Mfg.  Co.,  The .  6 

Young  &  Company,  Garnett .  38 


To  forestall  future  trouble  in  service  every  care  should 
be  exercised  when  manufacturing  a  product  to  eliminate 
“first  cause** 


A  Detected 
Imperfection 


For  Example 

All  pressboard  used  as  insulation  in  G-E  Trans¬ 
formers  is  subjected  to  a  special  high  potential  test, 
for  the  purpose  of  detecting  any  slight  imperfection 
which  may  cause  future  trouble. 

Every  square  inch  of  sheet  insulation  used,  is  passed 
between  electric  rolls  and  any  invisible  weak¬ 
ness  existing  is  shown  up.  Whether  in  the  form  of 
a  slight  hole,  crack,  or  bit  of  foreign  substance,  a 
breakdown  occurs  and  the  insulation  is  punctured. 

Only  perfect  material  is  “Approved”  for  use — the 
imperfect  pieces  are  marked  “Condemned”  and 
scrapped. 

This  small  but  essential  detail  is  but  one  of  the 
many  precautions  taken  in  the  manufacture  of 

TYPE  H  TRANSFX)RMERS 
The  Standard  of  Quality 


General  Office 
Schenectaefy:  N.Y 


Help  Your  Customers  Improve 

Their  Electric  Service 

Readers  of  the  July  isiue  of  Sunset  magazine  will  be  told  how  easily  any  electrical 
contractor  can  substitute  twin  receptacles  for  ordinary  receptacles  without  expensive 
changes  in  the  wiring. 

Now  is  the  time,  Mr.  Dealer,  to  dress  your  window  with  G-E  twin  receptacles  and 
cards  telling  about  your  wiring  terms.  Each  receptacle  is  put  in  a  handsome  blue 
and  o»ange  picture  package.  These  boxes  make  a  striking  counter  or  window 
display  and  effective  sales  booklets  are  provided. 

Dealers  stocking  the  G-E  line  of  labelled  specialties  can  secure  window  display 
material,  multigraphed  circular  letters  on  their  own  letter  head,  electrotypes  for 
newspaper  advertising,  etc. 

Apply  for  stock  and  sales  helps  to  Pacific  States  Electric  Company, 

Los  Angeles,  Oakland,  Portland,  San  Francisco,  Seattle  and  Spokane 


General  Electric  Company 


Schenectady,  N.Y 


Pacific  Coast  Sales  Offices  in: 

San  Francisco,  Los  Angeles,  Portland,  Seattle,  and  Spokane 


Rocky  Mountain  Sales  Offices  in 

Denver,  Colorado,  and  Salt  Lake  City,  Utah 


41-103 


I^^nning- 
^  Dowmai 


QuMit)r 

is  always  to  be  found 
in  the  purchase  of  this 
electrical  equipment. 

Goods  you  can 

recommend 


A  Reversible  Toaster  — 

That  proved  to  be  the  sales 
sensation  of  the  year. 


That  remains  hot  nearly  3  hours 
after  current  is  shut  off. 


Percolators,  grills,  chafing  dishes,  water 
heaters,  reversible  toasters  and  irons 


H.J.Gvte  &Ca 


DISTBIBUTOSS 


Woodlll-Hulae  Electric  Co . 

Stubbe  Electric  Co.— . . 

North-Coest  Electric  Co. _ 

Alexander  and  Lavenaon _ 

El  W.  Murray  Lishtins  Co... 

J.  Bomstein  A  Sons _ 

Momaen-Dunnesan-Ryan  Co... 
Hendrie  A  Bolthoff  MfK.  Co. 

The  Tritch  Hardware  Co . 

A.  M.  Holtcr  Hardware  Co... 


...  Los  Ansalea,  Cal. 

. —Portland,  Ore. 

. SeatUe.  Wash. 

•San  Fritnciaco,  Cal. 

- SptAane,  Wash. 

- Seattle.  Wash. 

_ Ea  Paso.  Texas 


. . J>enTer,  Colo. 

. Denver,  Colo. 

•Helena,  Mont.,  Spokane.  Wash. 


INSULATED  WIRE  AND  CABLE 


One  method  of  speeding  up  productiqj5uin  our 
factory  is  the 'Automatic  Panning  J^^l^Peipto 
which  the  wire  is  coiled  after  it  leavefi  tR'uftsu- 
lating  machine  shown  in  the  back'g^-ound^  In 
this  pan  the  wire  is  vulcanized.  *'  *' 


Factofy:  .  JS}  t 

National  India  Rubber •  Co,,,  ^ffisiol,  R.  I. 

Branch  Offices  an^  Warehouses: 

Seattle  '  San  Francisco 

524  First  Ave.  South  583  Howard  St. 


Los  Angeles,  San  Fernando  Bldg. 


United  States  Rubber  Compai^ 
Wire  Division 


■  V 


I 


